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5127 

ATOMIC RADIATION— THEORY, BIOLOGICAL HAZARDS, 
SAFETY MEASURES, TREATMENT OF INJURY. Camden 
RCA Service Company, Inc., 1957. 120p. $1.60. 


5128 

PROGRESS IN APPLIED RADIOISOTOPES AND RELATED 
FIELDS. E. H. Graul, ed. Heidelberg, Dr. Alfred Huthig 
Verlag, 1957. 253p. (In German) 

The application and production of radioisotopes are 
reviewed in this book. K. J. Bobin of the Harwell Atomic 
Energy Research Establishment writes of the reactor 
structure and isotope separation, H. Bohm on the meas- 
urement of radiation with counters or rate meters, K. 
Sommermeyer on the fundamentals and progress of iso- 
tope dosimetry, K. Kaindl on the application of radioiso- 
topes to agriculture, and E. H. Graul on the estimation of 
the biological dangers from poisoning with radioactive 
fission products. (J.S.R.) 

5129 
THE CONTRIBUTION OF ISOTOPE RESEARCH TO THE 
CHRONOLOGY OF THE WORLD. F. A. Paneth. Sartryck 
ur Svensk Kemisk Tidskrift No. 69, 257-79(1957). (hh 
German) 

The iron and He methods and other radioactive methods 


analytic and geological difficulties involved are given. The 
duration of the geological periods are tabulated. Age deter- 
minations of meteorites and the age of chemical elements 
are also discussed. (J.S.R.) 


Atomic Power 


5130 WAPD-T-282 
[Westinghouse Electric Corp. Atomic Power Div., 

Pittsburgh. ] 

NUCLEAR POWER FOR SHIP PROPULSION. Philip N. 
Ross, [1955]. 23p. $4.80(ph OTS); $2.70(mf OTS). 

Presented at Meeting of Northern California Section 
Society of Naval Architects and Marine Engineers, San 
Francisco, California, December 8, 1955. 

The propulsion plant of the USS Nautilus is described, 
and technical problems and considerations encountered in 
its development are outlined. Future applications of 
nuclear propulsion to naval vessels, both submarine and 
surface, are discussed. (C.W.H.) 

5131 

SPECIFICATION OF THE ATOMIC POWER STATION TO 
BE BUILT BY THE G. E. C. FOR THE SOUTH OF SCOT- 
LAND ELECTRICITY BOARD. Atomic Energy Rev. 1, 
16-17(1957) Mar. 
5132 


THE ATOMIC RESEARCH CENTER-KARLSRUHE. Admin- 


for the age determination of the earth are discussed, and the 


ABSTRACTS 


April 30, 1958 


istrative Law Questions. E. Ziegler. Atomwirtschaft 2, 
443-4(1957) Dec. (In German) og 
5133 

NUCLEAR POWER PROJECTS IN CENTRAL EUROPE. 

R. P. Heller. New Scientist 3, No, 65, 19-20(1958) Feb. 13. 
Industrial planners in Poland, East Germany, and 
Czechoslovakia, central Europe’s three uranium producing 

countries, are turning to atomic energy. However, their 
rate of technological progress will depend on the USSR, 
which seems determined to keep control of the three 
countries’ uranium sources. A brief survey of the progress 
being made in central Europe is given. (J.S.R.) 

5134 

ECONOMIC APPLICATIONS OF ATOMIC ENERGY. 
POWER GENERATION AND INDUSTRIAL AND AGRI- 
CULTURAL USES. New York, United Nations, 1957. 

115p. $0.50. 

The Economic and Social Council of the United Nations 
requested the Secretary-General, in cooperation with the 
specialized agencies concerned, to prepare a report on the 
possible applications of atomic energy, especially in the 
field of power, industry, and agriculture. The role of nu- 
clear energy as a source of electric power is considered 
for use by industry, mining facilities, and agriculture. The 
economic aspects are discussed in relation to the large 
total investment for equipment and structures and the cost 
of providing and using fuel. A comparison is made of the 
power supply from conventional and nuclear sources. The 
industrial use of radioactive materials and radiation is 
discussed. The potential contribution of atomic energy to 
development in agriculture and related industries is in- 
vestigated. A questionnaire concerning the program for 
the development of nuclear p»wer was sent to the members 
of the Secretary-General’s Advisory Committee on Atomic 
Energy, and replies were received from Canada, France, 
the USSR, the United Kingdom, and the United States. 
These replies are given. (J.S.R.) 

5135 

PROGRESS IN PEACEFUL USES OF ATOMIC ENERGY, 
JULY— DECEMBER 1957. Washington, U. S. Atomic En- 
ergy Commission, 1958. 467p. Available from U. 8. 
Government Printing Office for $1.25. 

Three years of progress in the peaceful uses of atomic 
energy since the passage of the Atomic Energy Act of 1954 
are reviewed. The production of special nuclear mate- 
rials, military applications, biology and medicine, and 
other major activities of the A.E.C. are discussed. (J.S.R.) 


Research Programs 


5136 AEC-tr-3142 

ROCKETS— ROCKET PROPULSION AND REACTION 
AVIATION. (Raketa—Raketnaya Tekhnika i Reaktivnaya 
Aviatsiya). p.1-128. B. V. Lyapunov. Translated from 
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a publication of the Military Publishing House of the 

Department of Defense, U.S.S.R., Moscow, 1954. 136p. 
The creation of tactical rockets, development of rocket 

weapons, design and use of rocket engines, application of 

rockets as a scientific tool, and the conquest of inter- 

planetary space are reviewed. (M.H.R.) 

5137 

THE EUROPEAN COUNCIL FOR NUCLEAR RESEARCH: 

ORIGIN, STRUCTURE, ACTIVITIES, PROGRAMS. Minerva 


Nucleare 1, No, 2, IlI-V1I(1957) Mar.-Apr. (In Italian) 


BIOLOGY AND MEDICINE 


Refer also to abstract 5475. 


5138 UCRL-8049 

California, Univ., Berkeley. Radiation Lab. 

THE EFFECT OF EPINEPHRINE ON SERUM LIPOPRO- 
TEINS. Wei Young and Thomas L, Hayes. Nov. 21, 1957. 
9p. Contract W-7405-eng-48. $0.50(OTS). 

Epinephrine injection has been shown to produce a two 
and three fold increase of the higher Sf classes of serum 
lipoproteins in the rabbit. The previously observed eleva- 
tion of serum lipids was confirmed. The hyperlipo- 
proteinemia following epinephrine injection appears about 
the same time as in certain conditions of stress. (auth) 


5139 UR-503 
Rochester, N. Y. Univ. Atomic Energy Project. 
RADON SOLUBILITY IN BODY TISSUES AND IN FATTY 
ACIDS. Elmer Nussbaum, June 17, 1957. 169p. Con- 
tract W-7401-eng-49. $24.30(ph OTS); $7.50(mf OTS). 
Data are given for the distribution coefficient of radon 
(upc/ml in gas divided by yuc/ml in specimen at equilib- 
rium) in fatty acids, olive oil, extracted animal fats, and 
samples of tissue from rat and man, The gamma activity 
of the 1 ml samples was determined by means of a well- 
type Nal crystal scintillation counter after radon and RaC 
had attained radioactive equilibrium. Fatiy acids having 
1 to 13 carbon atoms per molecule were equilibrated with 
radon at 50 and 37°C, at room temperature. At 37°C the 
distribution coefficient in formic acid was 0.96. Solubility 
increased with increasing number of carbon atoms per 
molecule of fatty acid, reaching a broad plateau in the 
region of heptanoic acid. In oleic and linoleic acids the 
distribution coefficient was 6.7 and 6.3, respectively. In 
olive oil and in extracted animal fats it ranged between 
5.5 and 6.5. Selected rat tissues were dissected after in- 
vivo equilibration with approximately 1 we of radon per 
liter of air for periods of 30 minutes to 48 hours. At 
equilibrium the distribution coefficient had the following 
mean values: omental fat, 4.8; brain, 0.31; liver slices, 
0.30; kidney, 0.28; heart, 0.22; skeletal muscle, 0.15; and 
venous blood, 0.40, Radon in omental fat attained a half- 
equilibrium value in about 30 minutes and 95% of equilib- 
rium in 6 hours. In-vitro equilibration of human blood and 
extracted fat yielded mean values for the distribution 
coefficient of 0.43 and 6.33, respectively. (auth) 


5140 UR-513 

Rochester, N. Y. Univ. Atomic Energy Project. 

A METHOD FOR THE DETERMINATION OF PLASMA 

CORTICOSTEROIDS. F. T. Brayer. Nov. 15, 1957. 13p. 

Contract W-7401-eng-49. $3.30(ph OTS); $2.40(mf OTS). 
A method is described for determining free plasma 


. corticosteroids in the microgram or less range utilizing 


paper chromatography and a colorimetric procedure. 
(auth) 


NUCLEAR SCIENCE ABSTRACTS — 


5141 AEC-tr-3031 
PART I. TRANSFER AND MIGRATION OF ENERGY fy 
BIOCHEMICAL PROCESSES. A. N. Terenin. Translate 
from Uspekhi Fiz. Nauk 43, 347-79(1951). PART 1. 
INTERMOLECULAR ENERGY TRANSFER IN THE SEN- 
SITIZED FLUORESCENCE OF ORGANIC SYSTEMS. A ¥ 
Terenin and V. L. Ermolaev. Translated from Uspekhi 
Fiz. Nauk 58, 37-68(1956). 64p. $1.75(OTS). 
In Part I the state of the field of sensitized fluorescens. 
is reviewed up to the year 1950. Thirty-nine references m 
given. The review covers concentration effects in dye soy. 
tions, theory of energy transfer, migration of electronic 
energy excitation in molecular crystals, sensitized fluo- 
rescence in dyestuff solutions, transfer and migration of 
excitation energy of chlorophyll in photosynthesis, and 
energy transfer from other pigments in the living leaf tp 
chlorophyll. In Part II the advances in the field of sensi- 
tized fluorescence from 1950 to 1956 are reviewed. Fifty. 
seven references are given. The review covers sensitizej 
fluorescence in organic vapors, sensitized fluorescence 
solutions, migration of excitation energy in molecular cr 
tals, sensitized fluorescence excited by high energy radia. 
tions, energy transfer in heterogeneous systems, energy 
transfer in molecular complexes, intermolecular energy 
transfer with the excitation of the triplet state, and excits- 
tion energy migration and sensitized fluorescence in bic 
cal systems. (J.S.R.) 
5142 
MECHANISM OF THE ‘ANTI-INSULIN’ ACTION OF 11,11 
OXYCORTICOSTEROIDS IN HY POPHYSECTOMIZED DOG 
N. Altszuler, R. Steele, J. S. Wall, and R. C. de Bodo 
(New York Univ. Coll. of Medicine and Brookhaven Nation 
Lab., Upton, N. Y.). Am. J. Physiol. 192, 219-26(1958) 


5143 AD-125505 

Laboratory of Vitamin Technology, Inc., Chicago. 

THE USE OF ADDITIVES IN ELIMINATING THE UN- 
DESIRABLE EFFECTS OF IONIZING RADIATIONS. 
Report No. 7 (Final) [for] July 1, 1955 —October 31, 1956. 
Lawrence Rosner. 49p. Project No. 7-84-01-002. Con 
tract DA-19-129-qm-389. 

The use of additives in eliminating the undesirable ef- 
fects of ionizing radiation in the sterilization of boneless 
ground chuck is presented. Several classes of chemicals 
were considered for investigation: antioxidants, free radl- 
cal acceptors, organic radical transfer agents, sequester- 
ing agents, seasoning, sulfhydryl compounds, natural 
materials, solvents, and vitamins, singly and in combina- 
tion. (W.L.H.) 

5144 AECU-3612 
New England Deaconess Hospital, Boston and Harvard 

Univ., Boston, Medical School. 

THE EFFECTS OF RADIATION ON DEVELOPMENT OF 
THE NERVOUS SYSTEM. Samuel P. Hicks, [1957]. 
12p. Contracts AT(30-1)-1454 and [AT(30-1)-901]. 
$3.30(ph OTS); $2.40(mf OTS). 


5145 AF-SAM-58-34 
Columbia Univ., New York. Coll. of Physicians and 
Surgeons and School of Aviation Medicine, Randolph 
AFB, Tex. 
MECHANISM OF EMESIS FOLLOWING X-IRRADIATION, 
S. C. Wang, A. A. Renzi, and Herman I. Chinn, Oct, 11, 
1957. 6p. 
It has been observed that normal dogs exposed to lethal 
doses of total-body x irradiation exhibited emesis during 
the remaining period of survival. However, neither acuté 
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BIOLOGY AND MEDICINE 


nor delayed emesis due to irradiation was observed in 
dogs with chronic destruction of the chemoceptive emetic 
trigger zone and abdominal deafferentation. Studies of the 
effects of various visceral deafferentation procedures on 
radiation emesis indicate that delayed vomiting was 
mediated through the centrally located trigger zone and the 
peripheral visceral afferent receptors of the vagus and 
sympathetic trunks. (R.V.J.) 


5146 AMNL-201 

Army Medical Nutrition Lab., Denver. 

DETERMINATION OF METABOLIZABLE ENERGY OF 
IRRADIATED FOOD AS FED TO RATS OF THE FIRST 
GENERATION IN LONG-TERM TOXICITY STUDIES. 
Howard K. Cahall, Harry J. Krzywicki, Merrill S. Read, 
and Herman F. Kraybill. Mar. 18,1957. 25p. Project 
No. 6-60-11-020. (AD-125591). 

The metabolizable energy (ME) of a composite diet com- 
pounded from nine irradiated foods was compared to that 
of a similar diet of non-irradiated foods. The ME of the 
irradiated diet was significantly higher than that of the 
non-irradiated control. This increase was due to the 
greater apparent digestibility of protein and, possibly, 
carbohydrate in the irradiated diet. Further studies will 
be conducted to confirm these observations. (auth) 


5147 AMNL-203 

Army Medical Nutrition Lab., Denver. 

AN ASSESSMENT OF THE POSSIBLE TOXIC EFFECTS 
TO HUMAN BEINGS OF SHORT-TERM CONSUMPTION 
OF FOOD STERILIZED WITH GAMMA RAYS. Lester M. 
Levy, Lionel M. Bernstein, Eugene Francis, Richard 8. 
Harding, Harry J. Krzywicki, Virginia E. McGary, Jean 
Nuss, Jacqueline H. Sellars, and Margaret E. Shipman. 
Mar. 25, 1957. 33p. Project No, 6-60-11-020. (AD- 
126213). 

Some 18 human volunteers consumed for short periods 
of time (15 days) food exposed to 3 million rep gamma 
rays and stored frozen until used. Four such studies were 
conducted in which 35%, 60%, 80%, and virtually 100% of 
the calories were supplied by irradiated items of food. 
Careful clinical and laboratory observations revealed no 
evidence that these irradiated foods produced any toxic 
effects in the human beings consuming them. (auth) 

5148 BNL-3385 

Brookhaven National Lab., Upton, N. Y. 

GENETIC PLANT TUMORS IN NICOTIANA. Harold H. 
Smith. [19577]. 2p. $1.80(ph OTS); $1.80(mf OTS).- 

The relation between tumor formation and somatic 
mutation were studied on synthesized plants on which both 
phenomena could be scored simultaneously. No correlation 
between the frequency of nodal tumors and gamma radia- 
tion dosage or frequency of somatic mutation was found in 
the three observed lines and within three ages of tissue. 
(R.V.J.) 


5149 AEC-tr-3129 
ON THE PROCESSES WITHIN THE ORGANISM OF ACCU- 
MULATION AND EXCRETION OF THE RADIOACTIVE ISO- 
TOPES OF THE ALKALI EARTHS, RARE EARTHS AND 
HEAVY ELEMENTS. G. E. Fradkin. Translated from 
Med. Radiol. 2, 13-18(1957). 8p. 

This paper was previously abstracted from the original 
language and appears in Nuclear Science Abstracts, Vol. 11, 
as abstract No. 7055. 


5150 AEC-tr-3153 

STUDIES ON THE BIOLOGICAL EFFECTS OF HIGH 
ENERGY ELECTRONS AND ROENTGEN RAYS ON THE 
PUPAE OF DROSOPHILA. Wolfgang Dittrich, Wolfgang 
Paul, Gotthold Salz, and Gerhard Schubert. Translated 
from Z. Naturforsch. 4b, 226-9(1949). 8p. 


The death rate was determined as a function of the dose 
in 12 to 24-hr pupae of Drosophila melanogaster after 
exposure to high energy electrons (4 Mev). Similar ex- 
periments were carried out with the use of x rays (180 
kv, 0.25 mm Cu). The half-dose was somewhat higher 
for the high energy electrons than for the x rays, but the 
difference was within the margin of uncertainty with which 
the absolute administered dose was known. The observed 
most probable number of direct hits was larger in the 
case of the high energy electrons than in that of the x rays. 
The magnitude of the region subject to direct hits is indi- 
cated. (auth) 

5151 AERE- Lib/Trans-772 

ON CERTAIN REGULARITIES IN IONIZING RADIATION 
EFFECTS ON MICRO-ORGANISMS. E. N. Sokurova. 
Translated by M. C. Wheeler from Izvest. Akad. Nauk 
8.S8.S.R., Ser. Biol. No. 6, 35-53(1956). 29p. 

This paper was previously abstracted from the original 
language and appears in Nuclear Science Abstracts, Vol. 
11, as abstract No. 3279. 


5152 NP-tr-14 

EXPERIMENTAL RESEARCHES INTO THE EFFECT OF 
X-RAYS ON ANIMAL TISSUE. P. Krause and K. Ziegler. 
Translated by W. A. Olscher from Fortschr. Gebiete 
Réntgenstrahlen 10, 158-60(1906). 8p. 

The effect of irradiation on bone marrow depends on the 
intensity of the radiation. However, the effects are not 
always immediately evident. For this reason, signs of 
inflammatory or proliferating processes are either absent 
or missing for a relatively long time. When the radiation 
is less intense and all the cells are not destroyed, there is 
a recovery of the partially damaged or undamaged cells and 
a replacement of the destroyed cells. The bone cover is 
probably a preventive against x-ray damage and restricts 
both local and individual differences in the intensity and 
extent of the damage. (J.S.R.) 


5153 NP-tr-30 

ENZYME DAMAGE CAUSED BY X-RAYS. Hedi Fritz- 
Niggli. Translated by R. Towndrow from Radiol. Clin. 25, 
358-70(1956). 13p. 

The irradiation of isolated mitochondria of rat livers with 
small doses of x rays showed a great reduction in the activ- 
ity of those enzymes responsible for the oxidation of 
pyruvate, a-ketoglutarate, fumarate, and citrate (the 
citric acid cycle). The oxidation of citrate is impaired by 
the 0.1 r irradiation of mitochondria in 2.88% mannitol solu- 
tion. However, the oxidation of succinate is unaffected by 
doses of 1000 r. Hesperidin, rutin, and mannose lessened 
the radiation damage. (J.S.R.) 


5154 

FUNCTIONAL STUDIES OF THE CALF ADRENAL CORTEX 
FOLLOWING TOTAL-BODY EXPOSURE TO A SINGLE 
LETHAL DOSE OF y-RADIATION. George Rosenfeld 
(Naval Medical Research Inst., Bethesda, Md.). Am. J. 
Physiol. 192, 232-40(1958) Feb. 


5155 

EFFECT OF RADIATION ON THE METABOLISM OF 
CREATINE. D. R. Anderson, B. J. Joseph, G. M. Krise, 
and C. M. Williams (Univ. of Texas and U. 8. Air Force, 
Austin). Am. J. Physiol. 192, 247-52(1958) Feb. 


RESISTANCE TO EXPERIMENTAL INFECTION AND 
MOBILIZATION OF GRANULOCYTES IN IRRADIATED 
MICE TREATED WITH BACTERIAL ENDOTOXIN. Willie 
W. Smith, lo M. Alderman, and Ruth E. Gillespie (National 
Institutes of Health, Bethesda, Md.). Am. J. Physiol. 192, 
263-7(1958) Feb. ir 
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5157 
RESPONSE OF RADIATION PNEUMONITIS TO ADRENO- 
CORTICOIDS. Philip Rubin, J. Robert Andrews, Richard 
Paton, and Arnold Flick (Dept. of Health, Education, and 
Welfare, Bethesda, Md.). Am. J. Roentgenol. Radium 
Therapy Nuclear Med. 79, 453-64(1958) Mar. 

5158 

THE EFFECT OF RADIOACTIVE PHOSPHORUS ON THE 


GROWTH AND DEVELOPMENT OF OATS IN DEPENDENCE 


ON THE KIND OF PHOSPHORUS FEEDING. E. Klug. 
Atompraxis 3, 263-4(1958). (In German) 

A summary of work reported in the Russian literature of 
the effects of radioactive phosphorus on the growth and 
development of oats is given. (J.S.R.) ’ 
5159 
LETHAL EFFECT OF 200 AND 2000 KVP X AND ®co 
GAMMA RAYS IN GUINEA PIGS. F. Ellinger, E. B. 
Cook, and J. E. Morgan (National Naval Medical Center, 
Bethesda, Md.). Atompraxis 4, 17-23(1958). 

The lethal effect produced in guinea pigs by 200 kvp and 
2,000 kvp x rays and Co™ gamma radiation under different 
conditions of radiation geometry and with and without pro- 
vision for saturation backscatter have been studied. It has 
been demonstrated that for 200 kvp x rays both variables, 
exposure geometry and backscatter, may change the 
mortality rate significantly. Surprising was a lesser 
mortality produced in unilateral exposure without satura- 
tion backscatter. Comparison of 200 kvp and 2,000 kvp 
x rays administered under identical exposure conditions 
indicated a significantly lower lethal effect of the 2,000 
kvp radiation. A still further decrease in mortality was 
noted when animals were exposed to the Co® gamma rays 
with 44 geometry. While the difference between 200 kvp 
and 2,000 kvp x ray mortality appeared to be explained on 
physical grounds, the difference between the mortality 
produced by 200 kvp pa vs. lateral exposure without pro- 
viding saturation backscatter is considered as probably 
due to different biological mechanism as inferred from 
the distinctly different slope of the mortality curve ob- 
tained after unilateral exposure. In view of the fact that 
in one animal species the same type of radiation if 
administered with variation in the exposure conditions 
produces significantly different mortality rates and also 
that a change in the type of ionizing radiation may cause 
very significant differences in mortality, it is suggested 
that utmost reserve be used in the extrapolation to man 
of quantitative data concerning radiation mortality in 
animals. The need for further studies leading to a suitable 
parameter permitting such extrapolations is emphasized. 
(auth) 

5160 

ON THE ROLE OF MATERNAL ORGANISM IN THE IN- 
JURY OF THE MOUSE FETUS BY IONIZING RADIATION. 
A. A. Neifakh (Severtsov Inst. of Animal Morphology). 
Doklady Akad. Nauk S.S.8.R. 116, 952-5(1957) Oct. 21. 

(in Russian) ae 

5161 

EFFECTS OF X RAYS ON THE SEEDS OF MAIZE AT 
VARIOUS STAGES OF HYBRIDIZATION. M. R. Sarich. 
(Inst. of Agronomy, Zemun-— Pole, Yugoslavia.). Doklady 


Akad. Nauk S.8.S.R. 116, 1026-8(1957) Oct. 21. (In Russian) 


5162 

OXIDATION RESYNTHESIS OF ADENOSINETRIPHOS- 
PHORIC ACID IN THE LIVER OF IRRADIATED RATS. 
G. P. Torpova. Doklady Akad. Nauk 117, 266-9(1957) 


Nov. 11. (In Russian) 


5163 
X-IRRADIATION-INDUCED MITOTIC ABNORMALITIES 


NUCLEAR SCIENCE ABSTRACTS 


IN MOUSE LIVER REGENERATING AFTER CARBON 
TETRACHLORIDE INJURY. I. TOTAL-BODY 
TION. Mary Day Albert (Brown Univ., Providence), 7 
Natl. Cancer Inst. 20, 309-19(1958) Feb. "7 


Livers of mice that had been irradiated with doses 
ranging from 125 to 100 r, but had not been treated with 
CCl,, showed no morphological evidence of x-ray damage, 
In all animals receiving both x-ray and CCl, treatment, 
there was a marked increase in the number of mitotic 
abnormalities compared to CCl,-treated controls. There 
were many abnormal metaphases; lagging chromosomes 
were sometimes at the periphery of the cytoplasms remo, 
from the spindle, or the spindle itself was malformed, § 
the latter, there was a tendency for tripolar formation or, 
complete lack of polarity, so that the chromosome orieny. 
tion was haphazard. Many kinds of abnormal figures oo- 
curred in anaphase and telophase. (L.T.W.) 

5164 

X-IRRADIATION-INDUCED MITOTIC ABNORMALITIES 
IN MOUSE LIVER REGENERATING AFTER CARBON 
TETRACHLORIDE INJURY. Il. PARTIAL- BODY IRRA- 
DIATION. Mary Day Albert (Brown Univ., Providence), 
J. Natl. Cancer Inst. 20, 321-8(1958) Feb. 

A series of studies was carried out with various kinds 
of shielding to determine whether mitotic abnormalities 
observed in the liver were due to direct action of x rays, 
secondary systemic effects, or a combination of both, 

In experiments in which the liver region was irradiated 
while the head and tail regions were shielded, the per- 
centage of mitotic abnormalities, though somewhat lower, 
paralleled results for animals exposed to total-body 

x irradiation. In the reverse experiments, in which the 
liver region was shielded, the percentage of mitotic ab- 
normalities was very low. In more precise shielding 
experiments, animals were operated upon and the left 
lateral lobe of the liver exposed and irradiated; or the let 
lateral lobe was shielded while the remainder of the ani- 
mal was irradiated. In both instances, few abnormalities 
were observed in the tip of the exteriorized liver lobe. 
Results of the experiments indicate that although direct 
irradiation is necessary for obtaining a high percentage 
of abnormalities, little damage occurs unless other areas 
of the animal have been irradiated. This constitutes 
strong evidence for the importance of a humoral factor o& 
factors in irradiation injury. (auth) 


5165 

BLOOD REACTION TO REPEATED X IRRADIATION. 
M. F. Aleksandrova, Med. Radiol, 2, No. 6, 12-18(1957) 
Nov.-Dec. (In Russian) 

Investigations revealed that preliminary irradiation of 
dogs by 120 to 600 r exposures decreases their resistant 
to repeated exposures to 275 r x rays and causes an in- 
crease in mortality rate. The peripheral blood and bone 
marrow changes were greater and developed more rapidly 
in repeatedly irradiated animals, Normalization after 
repeated irradiation was less active, (tr-auth) 


5166 

SPECIFIC CHANGES IN PERIPHERAL BLOOD OF PREG 
NANT ANIMALS AFTER A SINGLE X RAY DOSE, N. M 
Andriyasheva (Academy of Medical Sciences, U.S.S.R.). 
Med. Radiol, 2, No, 6, 19-26(1957) Nov.-Dec, (In Russial) 


5167 
CHANGES IN MORPHOLOGICAL BLOOD PICTURE OF 
YOUNG RATS IN ACUTE RADIATION SICKNESS. T. V. 
Fokina (Inst. of Pediatrics, Acad. of Medical Sciences, 
U.S.S.R.). Med. Radiol. 2, No. 6, 26-36(1957) Nov.-Dec. 
(In Russian) 

Studies made with young rats exposed to x rays of 100, 
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500, and 250 r revealed various specific features in the 
peripheral blood which were related to the age of the rats. 
Leukopenia developed more rapidly in young rats irradi- 
ated at 3 to 6 weeks. In suckling rats, irradiated the first 
few days after birth, it developed more slowly but was 
usually pronounced, The most pronounced changes were 
observed in the red blood of suckling rats, where follow- 
ing irradiation by 250 r the concentration of haemoglobin 
decreased 68% of its initial value, while in adult rats the 
game dose decreased the haemoglobin only by 13%. (tr- 
auth) 
5168 
EFFECTS ON IONIZING RADIATION ON THE ACTIVITY 
OF SALIVARY GLANDS. Yu. N. Uspenskii, T. A. 
Timofeeva, and I. V. Shvartser. (Astrakhan Medical Inst., 
U.8.8.R.). Med. Radiol, 2, No. 6, 37-41(1957) Nov.-Dec. 
(In Russian) 
5169 
ON THE FUNCTION OF LIVER IN PERSONNEL EXPOSED 
TO RADIOACTIVE SUBSTANCES. E. A, Denisova (Thera- 
peutical Inst. of Acad. of Medical Sciences, U.S.S.R.). 
Med, Radiol. 2, No, 6, 44-9(1957) Nov.-Dec. (In Russian) 
The disturbance of the protein-forming function of liver 
appears rather early in chronic exposure to radiation. It 
is most pronounced in personnel who are in constant con- 
tact with radioactive substances in doses which are 2 to 
10 times above the permissible standards of irradiation. 
(tr-auth) 
5170 
DATA ON THE EFFECT OF RADIOACTIVE STRONTIUM 
ON PROCESSES OF SELF- PURIFICATION OF WATER 
RESERVOIRS. V. M. Zhogova. Med. Radiol. 2, No. 6, 
69-73(1957) Nov.-Dec. (In Russian) ie 
5171 
CONFERENCE ON THE EFFECTS OF IONIZING RADIA- 
TION ON THE COURSE OF PREGNANCY, DEVELOP- 
MENT OF THE FETUS, AND THE NEWBORN. N. A. 
Kalinina. Med. Radiol, 2, No. 6, 87-9(1957). (In Russian) 
5172 
ANTIBODY PRODUCTION IN MICE EXPOSED INTER- 
MITTENTLY TO RADIUM GAMMA RAYS. Falconer 
Smith, H. Jeanette Ruth, and Marie M. Grenan (National 
Cancer Inst., Bethesda, Md.). Proc. Soc. Exptl. Biol. 
Med. 97, 451-3(1958) Feb. 


Radiation Hazards and Protection 


5173 AERE-HP/R-2354 
United Kingdom Atomic Energy Authority. Research 

Group. Atomic Energy Research Establishment, 

Harwell, Berks, England. 

THE WORLD-WIDE DEPOSITION OF LONG-LIVED 
FISSION PRODUCTS FROM NUCLEAR TEST EXPLOSIONS. 
N. G. Stewart, R. N. Crooks, R. G. D. Osmond, and E. M. 
Fisher. Oct. 1957. 33p. $0.81(BSI). 

A network of six stations in the U.K. and thirteen in 
other parts of the world has now been set up at which rain- 
water is collected over monthly or three-monthly periods 
and analyzed for Sr**, sr®, and Ce. The stations 
have been commissioned at intervals since the first was 
set up in May, 1954 and an account is given of the results 
obtained so far, particularly on Sr™ for which the records 
are the most complete. It is shown that most of the Sr™ 
deposited is derived from those nuclear explosions whose 
clouds enter the stratosphere and return to earth slowly 
over a number of years. In the successive yearly periods 
between May 1954 and May 1957 the Sr™ deposition at a 
representative station in the U.K. amounted to 2.06, 2.24, 


and 2.55 mc/km’, respectively, and the cumulative total in 
May 1957 was 7.5 mc/km’. Cs" levels are about 50% 
higher than those of Sr®. The experimental data indicate 
that within a given region, fallout is proportional to rain- 
fall. Based on some simple assumptions about the fre- 
quency of nuclear weapon tests in the future, estimates are 
made of the possible future levels of Sr™ in soil in the U.K. 
It has been found that the mean Sr™ concentration in rain- 
water in the U.K. shows a marked seasonal variation with 
peaks in the late spring and troughs in the late autumn of 
1955 and 1956, and the concentration in the lower strato- 
sphere appears to vary in a similar manner. The maximum 
to minimum ratio is about 6:1. A similar but less marked 
variation of the opposite phase has been observed in New 
Zealand rainwater. i has also been observed that the 
deposition rate of Sr® has a minimum value near the equa- 
tor, and there appears to be a pronounced maximum in 

the middle latitudes of the northern hemisphere. These 
results are shown to be consistent with a model for the 
general circulation of the atmosphere proposed as a result 
of observations of ozone and water vapor in the atmosphere. 
Some proposals for future work on the meteorological 
problems of long-range fall-out are given. (auth) 


5174 ITR-1448 

American Machine and Foundry Co., Chicago, 

FIELD TEST OF REINFORCED-CONCRETE DOME 
SHELTERS AND PROTOTYPE DOOR. Preliminary Re- 
port. G. L. Neidhardt, R. S. Koike, T. G. Morrison, and 
W. Tuggle. July 1957. 62p. Project 30.1 fof] OPERA- 
TION PLUMBBOB. 

Tests on dome and door structures sponsored by the 
Federal Civil Defense Administration and performed 
under Project 30.1, Civil Effects Test Group, Operation 
Plumbbob are reported. Four structures were tested: 
three 50-ft-diameter reinforced-concrete responding 
domes and one 7-ft by 10-ft drawbridge type door. The 
three 50-ft responding domes were identical. They were 
placed at the 20-, 35-, and 70-psi regions. The prelimi- 
nary record placed the actual pressures developed in these 
regions at levels slightly higher than this. The dome in the 
high-pressure region was nearly destroyed. The windward 
side of the dome in the medium-pressure region was 
demolished. The dome in the low-pressure region was not 
damaged. None of the foundations were damaged. Standing 
beside the destroyed dome in the 70-psi region was another 
dome from a separate test. This dome was designed using 
the same theory as the 30.1 dome but to a thickness suffi- 
cient to resist 70-psi with a safety factor. This dome 
survived the blast with only one perceptible crack. The 
test was successful because the pressure required to 
damage the domes was bracketed, and this pressure was 
close to the value predicted by theory. The dome strength 
required to resist a given pressure was also bracketed. 
The results support the prediction that initial failure of a 
dome is limited to a small area; either there is substantial 
damage or practically no damage at all, The test of the 
prototype door was a success. The door survived without 
significant deformation. The only damage was of a minor 
nature around the edge of the door, and this can be 
remedied by a slight change in design. The operating 
mechanism functioned perfectly after the test. (auth) 


5175 NYO-4696 (Del.) 

Weather Bureau, Washington, D. C. 

RADIOACTIVE FALLOUT IN NORTH AMERICA FROM 

OPERATION TEAPOT. Robert J. List. Feb. 1956. Decl. 

with deletions Apr. 10, 1956. 134p. $0.65(OTS). 
Operation Teapot, in the spring of 1955, consisted of 14 

atomic detonations at the Nevada Test Site. Meteorological 
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_ | trajectories were computed for the resulting radioactive 


debris and related to the fallout observed by the gummed 
film network of 87 stations in the continental United States, 
twelve stations in Canada, and six stations elsewhere in 
North America. Maps showing daily fallout data for the 
period February 18—May 20, 1955 are appended. A series 
of special gummed film observations near Chicago in- 
dicated that on dry days with significant fallout, film ex- 
posed in vertical and inverted positions averaged about 40 


percent of the activity on a regular horizontal film. On days 


with precipitation, the values were 4 percent on vertical 


films and 1 percent on the inverted films. A radioautograph 


of individual raindrops during a period when rainout was 
occurring indicated about three drops in a hundred were 
radioactive. The radioactive drops contained both particu- 
late and dissolved radioactivity. (auth) 

5176 RFP-94 

Dow Chemical Co, Rocky Flats Plant, Denver. 
RADIOACTIVITY IN INDUSTRY. T. S. Chapman. Jan. 
14, 1958. 15p. Contract [A [(29-1)-1106]. $3.30(ph 
OTS); $2.40(mf OTS). 

An elementary discus:ion of the hazards connected with 
the uses of radioactivity in industry and the means of 
protecting workers is given. (M.H.R.) 

5177 IGRL-T/W-37 

THE PROBLEM OF RADIOACTIVITY and LEGISLATION 
ON THE DISCHARGE OF RADIOACTIVE WASTE SUB- 

STANCES IN WATER. F. Deviamink. Translated by J. 
Cooke from Centre belge etude et document. eaux, Bull. 
mens. No. 65, 204-9; 212-13(1956). 10p. 

Water pollution problems resulting from atomic explo- 
sions or nuclear reactors are surveyed. Various methods 
of treatment of residuary radioactive water surveyed in- 
clude: ‘hold-up lagoons, filtration, adsorption by certain 
earths, ion exchange, flocculation, adsorption by powered 
metals, biological processes, evaporation and crystalli- 
zation. The Royal Decree fixing the concentration limit of 
radioactive substances is given. (L.M.T.) 

5178 

SAFETY AND PROTECTIVE PROBLEMS IN REACTOR 
DESIGN AND WORK WITH RADIOISOTOPES. E. Heinz 
Graul. Atompraxis 3, 468-76(1957) Dec. (In German) 

A survey was made of the safety and protective prob- 
lems connected with reactor projects and work with 
radioisotopes. (J.S.R.) 


THE ATOMIC RESEARCH CENTER-KARLSRUHE. Institute 


for Radiation Protection and Radiation Biology. K. G. 


Zimmer. Atomwirtschaft 2, 434-5(1957) Dec. (In German) 


THE USE OF ION EXCHANGE RESINS IN THE EVENT OF 
INGESTION OF RADIOELEMENTS. Georges Michon and 


Lacien Jeanmaire. Compt. rend. 244, 396-8(1957) Jan. 14. 


(in French) 

A part of ion exchange resins administered to the bone, 
following ingestion of a radicelement, is retained in the 
digestive canal thus reducing the fixation in the critical 
organ. (tr-auth) 

5181 

IN THE RADIO- PROTECTIVE ACTION OF LOCALLY 
ADMINISTERED CYSTEAMINE AND RECTAL-INJECTED 
CYSTEAMINE ON THE RECTAL MUCOUS MEMBRANE. 


L. Darcis and P, Hotterbeex. Experientia 14, 18-21(1958). 


(in French) 

The lesions observed in the rectal and vaginal smears 
of the rat after a local irradiation of the rectum were 
studied. It was observed that an injection of cysteamine 
before the irradiation strongly diminishes the ratio of 


damaged rectal and vaginal cells. A local treatment with 
cysteamine in the rectum before and during the irradiag- 
tion diminishes only the ratio of damaged rectal cells, 
(auth) 
5182 
PLANKTON AS INDICATOR OF RADIOACTIVE CONTAM. 
NATION OF FRESH WATER RESERVOIRS. G. D. 
Med. Radiol. 2, No. 6, 65-9(1957) Nov.-Dec. (In Russian) 
~~ Data are given on the intensity of absorption of radio- 
active strontium by Daphinia magna, Diaptomus amblyodo, 
and Scenedesmus quadicauda. Experiments concerning the 
washing out of Sr™ from organism of daphinia are also de. 
scribed. (tr-auth) 
5183 
IODINE-131 IN SHEEP BEFORE AND AFTER A NUCLEAR 
REACTOR ACCIDENT. L. Van Middlesworth (Univ. of 
Tennessee, Memphis). Nature 181, 256 (1958) Jan, 25, 
The I'*' in thyroids of unselected sheep slaughtered in 
London before and after the Windscale incident is com- 
pared with those from sheep slaughtered in Nashville, 
Tenn, and Munich, Germany. The results s' st that 
sheep slaughtered in London received less I'*' from the 
incident than sheep slaughtered in Tenn. received from 
distant nuclear weapons tests. However, sheep from 
directly east of Windscale might be a more sensitive 
indicator of I*' fallout. (M.H.R.) 
5184 
RADIOPROTECTIVE PROPERTIES OF CYSTAMINE, 
CYSTEAMINE AND CYSTEINE WHEN TESTED WITH 
CHICK FIBROBLASTS IN VITRO. P. Oftedal, R. Oftebro, 
and R. Eker (Norwegian Radium Hospital, Oslo). Nature 
181, 344-5(1958) Feb. 1. 
A series of experiments on the effects of cystamine, 
cysteamine, and cysteine when added to cultures of chick 
fibroblasts shortly before x irradiation is reported, The 
results showed that for 200 r irradiated cultures the 
mitotic inhibition was not influenced by the addition of 
either cystamine or cysteine. Several concentrations of 
cystamine, cysteamine, and cysteine were tested after 
1,500, 2,000, and 3,000 r. The results showed that the 
addition of 0.89 mM cystamine-2 hydrochloride before 
irradiation with 1,500 or 2,000 r helps the cultures through 
the critical phase which seems to occur after 4 to 6 pas- 
sages. No similar protective effect could be found for 
cysteamine or cysteine. (J.S.R.) 
5185 
SENSITIVITY OF THE SPERMATOGENIC PROCESS IN 
THE RAT TO RADIOMIMETIC DRUGS AND X-RAYS. 
A. W. Craig, B. W. Fox, and H. Jackson (Christie Hospital 
and Holt Radium Inst., Manchester, Eng.). Nature 181, 
353-4(1958) Feb. 1. 
Spermatogonia are considered to be the most radio- 
sensitive cells of the male germinal epithelium. However, 
in rats after 200 r (whole body irradiation) the only sig- 
nificant change observed during nine weeks of consecutive 
weekly matings was a reduction in average litter size dur 
ing the fourth and fifth weeks. There was no noticeable 
oligospermia. After 500 r given either as a single dose of 
five daily exposures of 100 r, rats did not become sterile 
until the seventh week, although the average litter size 
dwindled progressively. Detailed examinations of the effect 
of radiomimetic drugs, such as triethylenemelamine, on 
the fertility of male rats were also made. The results are 
given. (J.S.R.) 
5186 
AVOIDANCE OF ‘SECONDARY DISEASE’ IN RADIATION 
CHIMAERAS. D. W. H. Barnes, P. L. T. Ubery, and J. F. 
Loutit (Atomic Energy Research Establishment, Harwell, 
Berks, Eng.). Nature 181, 488(1958) Feb. 15. 
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Sorecrive EFFECT OF A COLCHICINE DERIVATIVE 
IN MICE EXPOSED TO X-RADIATION. Willie W. Smith 

Institutes of Health, Bethesda, Md.). Science 
127, 340-1(1958) Feb, 14. 
~{ preliminary report on the survival of mice pretreated 
with colchicine is given. About 24 hrs before exposure to 
x radiation the mice were given an intraperitoneal injec- 
tion of 1 mg per 20 to 25 g mouse of trimethyl colchicinic 
acid methyl ether d-tartrate in 0.2 ml of saline. Survival 
was considerably better in mice that had been given the 
colchicine derivative than in the controls, the maximum 
difference being roughly equivalent to a dose reduction of 
20%. (J.S.R.) 


Radiation Sickness 


5188 AF-SAM-58-6 

School of Aviation Medicine, Randolph AFB, Tex. 
MILITARY AND CIVIL DEFENSE ASPECTS OF THE 
ACUTE RADIATION SYNDROME IN MAN. Herbert B. 
Gerstner. July 19, 1957. 30p. 

From a comparative analysis of human data derived from 
nuclear accidents, Japanese bomb casualties, and radio- 
therapy patients, emerges the clinical picture of the acute 
radiation syndrome with its three subdivisions —hema- 
topoietic, gastrointestinal, and cerebral forms. Dependency 
of the picture on dose level and individual susceptibility 
is discussed, and the therapeutic management is outlined. 
Since penetrating ionizing radiation represents a potential 
casualty-causing agent, problems facing the practical 
physician under catastrophic conditions are evaluated. 
(auth) 

5189 

NONINFECTIOUS IMMUNOLOGY IN THE PROBLEM OF 
PATHOGENESIS OF RADIATION SICKNESS. R. V. 

Petrov. Med. Radiol, 2, No. 6, 3-12(1957) Nov.-Dec. 

(In Russian) 

5190 

CHANGES IN THE HEART SENSITIVITY TO GLUCOSIDES 
IN RADIATION SICKNESS. G. 8. Koroza (Inst. of Phar- 
mocology and Chemical Therapy, Acad. of Sciences, 
U.8.8.R.), Med. Radiol, 2, No. 6, 41-4(1957) Nov.~Dec, 

(in Russian) 

5191 

ROENTGENKYMOGRAPHY OF THE HEART IN ACUTE 
RADIATION SICKNESS UNDER EXPERIMENTAL CONDI- 
TIONS, (Orden of Lenin Central Inst. of Hematology and 
Blood Transfusion). Med, Radiol. 2, No. 6, 49-56(1957) 
Nov.-Dec, (In Russian) 

5192 

TREATMENTS OF ACUTE RADIATION SICKNESS IN DOGS 
BY DRIP BLOOD TRANSFUSIONS. A. N. Gamaleya, A. A. 
Gyurdzhian, A. A. Zhgun, and P. V. Simonov (Burdenko 
Military Hospital of the Defense Dept., U.S.S.R.). Med. 
Radiol. 2, No. 6, 56-60(1957) Nov.-Dec. (In Russian) — 
5193 

ON APPLICATIONS OF FIBRINOUS MEMBRANES IN 
RADIATION LESIONS OF SKIN. 8. A. Papoyan, S. N. 
Allaverdyan, et al, (Research Inst. of Roentgenology, 
Radiology, and Oncology, Armenian §.8.R.). Med. Radiol. 
2, No. 6, 61-5(1957) Nov.-Dec. (In Russian) 


Radiotherapy 


TRANSIT DOSE SYSTEM FOR COBALT 60 ROTATING 
TELETHERAPY EQUIPMENT. Carl B. Braestrup, 


George Hertsch, and Richard T. Mooney (Francis Delafield 
Hosp., New York). Am. J. Roentgenol. Radium Therapy 
Nuclear Mod. 79, 400-6(1968) Mar. 
5195 

SOME OBSERVATIONS ON THE EFFECT OF COBALT 
60 BEAM THERAPY ON EPIDERMOID CARCINOMA DUR- 
ING THE FIRST FIVE-YEAR STUDY PERIOD. Ivan EH. 
Smith and J. S. Lott (Ontario Cancer Foundation London 
Clinic, Can.). Am. J. Roentgenol. Radium Therapy 
Nuclear Med. 79, 406-14(1958) Mar. 

51% 

NOTE ON OUTPUT VARIATION OF MEDICAL VAN DE 
GRAAFF UNIT. Martin L. Rozenfeld (Univ. of Chicago). 
Am, J. Roentgenol. Radium Therapy Nuclear Med. 79, 
415-20(1958) Mar. 
5197 
EXPERIENCES IN THE TREATMENT OF INOPERABLE 
CARCINOMA OF THE LUNG WITH 2 MV. AND COBALT 60 
IRRADIATION. Ruth J. Guttmann (Columbia Univ., New 
York). Am. J. Roentgenol. Radium Therapy Nuclear Med. 
79, 505-10(1958) Mar. 
5198 
CAESIUM-137 IN PLESIO- AND TELETHERAPY. Johan 
Baarli (Norwegian Radium Hospital, Oslo). Atompraxis 
4, 23-7(1958). 

~ A survey is given of y-emitting isotopes usable as 
radiation sources for external treatment of tumors. Spe- 
cial reference is made to the advantages of using Cs™ in 
plesio- and teletherapy where the long half life and radia- 
tion energy are of considerable interest for such applica- 
tion, The conclusion is that Cs" might replace deep x- 
ray therapy or the use of radium packs for treatment of 
cancer in many cases. (auth) 


Toxicology Studies 


5199 AERE- Med/R-2350 
United Kingdom Atomic Energy Authority. Research 
Group. Atomic Energy Research Establishment, 
Harwell, Berks, England. 
THE CONTROL OF MERCURY METAL IN THE LABORA- 
TORY. R. O. R. Brooks and A. Holmes. July 1957. 2ip. 
$0.54(BSD. 
Mercury toxicity studies and the deduced safe working 
level are reported. Precautions for laboratory handling 
and decontamination are suggestec, and monitoring 
procedures are discussed. (auth) 
LA-2163 
Los Alamos Scientific Lab., N. Mex. 
ESTIMATION OF WHOLE BODY DOSE (REM) FROM 
TRITIUM IN BODY WATER. James N. P. Lawrence. 
Nov. 15, 1957. 22p. Contract W-7405-eng-36. $0.75 
(OTS). 
A detailed procedure is given for estimating the whole- 
body exposure from a known concentration of tritium in 
body water. The permissible body burden of 3.7 mc, a 43.4 
kg critical organ (total body water), and 1.7 RBE for tritium 
in the body are based on the accepted standards of 1956. 
(auth) 
5201 
STRONTIUM-90 IN MAN. I. Walter R. Eckelmann, J. 
Laurence Kulp, and Arthur R. Schulert (Columbia Univ., 
Palisades, N. Y.). Science 127, 266-74(1958) Feb. 7. 
Over a thousand analyses of human bone collected from 
world-wide sources are summarized, and the data are 
interpreted in terms of present concentrations of Sr®™ in 
various critical phases of the geosphere and biosphere. 
The data permit a closer definition of the average con- 
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centration of Sr™ in a large part of the human race, the 
geographical and dietary variation, the increase in the 
concentration with time, and the distribution in urban 
populations. From the existing data, an attempt is made 
to predict future levels under specified conditions. (auth) 
5202 

BARIUM-140 RADIOACTIVITY IN FOODS. E. C. Ander- 
son, R. L. Schuch, W. R. Fisher, M. A. Van Dilla (Los 
Alamos Scientific Lab., N. Mex.). Science 127, 283-4 
1958) Feb. 7. 

Ba'“* was observed in deer and cattle in the summer 
of 1956, presumably the result of nuclear tests. However, 
no commercial beef was found to be contaminated. In the 
months of June, July, and August of 1957 the isotope ap- 
peared in milk samples in the United States. The dates 
and concentrations of Ba’ in powdered milk is sum- 
marized for those locations at which the Ba’ y activity 
exceeded that of natural (J.S.R.) 


Tracer Applications 


5203 

COMPARISON OF EXCRETION AND RETENTION OF sr™ 
IN MONKEYS AND RADIUM IN MAN. A. H. Ward (Univer- 
sity Coll., Ghana, West Africa). Am. J. Roentgenol. Radium 
Therapy Nuclear Med. 79, 530-1(1958) Mar. 

5204 

STUDY OF DISTRIBUTION OF RADIOACTIVE P* BY 
MEASURING EXTERNAL BREMSSTRAHLUNG. Maurice 
Tubiana and Pierre Albarede. Compt. rend. 246, 325-8 
(1958) Jan. 13. (In Frenchy 

The sensitivity of scintillation counters allows their 
utilization in following the source of a radioisotope in an 
animal or human organism, even in the case of a pure 8 
emitter such as P®, because of the detection of brems- 
strahlung. The distribution can thus be studied in man 
after the administration of 200 yc of P™. (tr-auth) 


5205 AECU-3193 

Atomic Power Development Associates, Inc., Detroit. 
ATOMIC POWER DEVELOPMENT ASSOCIATES, INC. 
NaK—WATER REACTION TESTS. R. H. Jones, H. J. 
Williams, and J. A. Murphy. Dec. 1956. 12p. $0.15(OTS). 

An investigation is being carried out on the reaction 
pressures, temperatures, and rates developed by leakage 
of a '4-in.-diam. stream of water, at various boiler pres- 
sures, into contact with a circulating stream of NaK 
initially at 50 psig. (W.L.H.) 

5206 AECU-3281 

Princeton Univ., N. J. 

EXISTENCE, UNIQUENESS AND STABILITY OF THE 
STEADY STATE IN ONE-DIMENSIONAL FLAME PROPA- 
GATION. David Layzer. Mar. 27, 1953. 18p. [For 

Los Alamos Scientific Lab. Contract W-7405-eng-36]. 
(PNJ-LA-8). $3.30(ph OTS); $2.40(mf OTS). 

The mathematical and physical reasons underlying the 
existence, uniqueness, and stability of the steady state in 
free adiabatic one-dimensional flame propagation are 
reviewed. A discussion of the steady state as an idealiza- 
tion of reality reveals that in a self-consistent mathe mati- 
eal description of the steady state all reaction rates must 
vanish at the limiting (cold-boundary) temperature of the 

‘unburnt gas. For reasons of simplicity the mathematical 
discussion of existence and uniqueness postulates a single 
chemical reaction as the heat-releasing mechanism. 


Diffusion, however, is taken into account. The equations 
of steady flame propagation in general admit two types gf 
solutions, ‘‘r-solutions’’ and ‘‘c-solutions.’’ The former 
belong to a continuous spectrum of possible mass velogj- 
ties ranging from a lower bound M’ to , but not ine 

M’. On the other hand, there is only one c-solution, andj 
corresponds to M’. It is shown that only the c-solution om 
be realized physically, provided that the gas is stable at 
the cold-boundary temperature. Moreover, the steady sty 
represented by the c-solution is stable under sufficiently 
small perturbations. Physically, the stability arises frop 
the interaction between conduction and reaction, which 
imparts a spring-like quality to the flame: sufficiently 
small perturbations cause the flame to pulsate without 
altering the speed of the flame as a whole. The meaning g 
**sufficiently small’? depends upon the speed and width of 
the flame. A fluctuation of fixed magnitude in a physical 
quantity, occurring over a fixed interval of distance, gives 
rise to a progressively increasing perturbation as the 
width and speed of the flame decrease. This provides a 
possible explanation of the heightened sensitivity of flame 
to small perturbations when the composition of the explo 
sive mixture is varied from the optimum. (auth) 


5207 AERE-C/R-2439 
United Kingdom Atomic Energy Authority. Research 

Group. Atomic Energy Research Establishment, 

Harwell, Berks, England. 

A SURVEY OF DATA AND INFORMATION ON MOLTEN 
SODIUM HYDROXIDE RELEVANT TO ITS APPLICATION 
AS A REACTOR MEDIUM. J. N. Gregory and N. Hodge, 
Nov. 1957. 26p. (RCTC/P-93). $0.72(BSI. 

The known physical and chemical properties of molten 
NaOH are reviewed briefly. 63 references, (L.T.W.) 
5208 AFOSR-TN-58-89 
Chicago Development Corp., Riverdale, Md. 

SODIUM DISSOLVED IN FUSED SODIUM CHLORIDE 
CONTAINING TITANIUM CHLORIDE. Report No, 2 [on] 
ELECTRODE POTENTIAL MEASUREMENTS USING 
INTERSTITIAL OXYGEN SOLUTIONS IN TITANIUM. 

I. Hornstein. Jan. 1958. 23p. Contract AF18(600)-1458, 

Sodium dissolved in fused sodium chloride has an elec- 
trochemical activity which is a negative exponential fune- 
tion of the concentration. The concentration of sodium in 
an electrolyte of NaCl, TiCl, as determined by electrode 
potential is in good agreement with that obtained by lead 
extraction, The existence of a significant concentration @ 
sodium in titanium electrolytes as described by Gullett 
has been confirmed. The quality control method, previ- 
ously described, for determining free sodium in the 
electrolyte based on hydrogen evolution in ferric sulfate 
solution is in good agreement with results obtained using 
the methods described in this paper. (auth) 


5209 ANL-5824 

Argonne National Lab., Lemont, Ill. 

REACTIONS YIELDING VOLATILE OXIDES AT HIGH 
TEMPERATURES; FREE ENERGIES OF GASEOUS Al,0, 
ZrO, ThO, TaO, ZrO,, ThO,, TaO,, UO,, AND WOs. R. d. 
Ackermann and R. J. Thorn. Jan. 1958. 24p. Contract 
W-31-109-eng-38. $0.75(OTS). 

Although the oxides such as Al,O;, MgO,UO,, ThO,, BeO, 
and ZrO, are used as refractory materials, very little 
reliable thermodynamic data predicting the stabilities of 
the gases in equilibrium with the solids at temperatures 
above 1700°C exist. In most cases the vapor pressures 
are not accurately known and in some cases the gaseous 
molecules are uncertain. Hence one experiences difficul- 
ties in attempting to predict the interaction of these oxides 
with the refractory metals such as tungsten and tantalum. 
The problems are made even more difficult because of a 
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jack of reliable information concerning the gaseous oxides 
of tungsten and tantalum. As a means towards establishing 
the thermodynamic stabilities of these refractory oxides, 
the authors propose to survey the existing results and to 
describe some rather crucial experiments relating to the 
interaction of these oxides with tungsten and tantalum. 
Although not establishing accurate free energies, these 
experiments, nevertheless, have shown conclusively the 
reliability of some supposedly accurate thermodynamic 
properties because of a failure to examine the investi- 
gations in this manner. In addition, they indicate more 
reliable limits of free energies in certain cases. (auth) 


5210 CCC-1024-TR-273 

Callery Chemical Co., Penna. 

VAPOR- LIQUID EQUILIBRIA IN THE TRIETHYL- 
BORANE— DIBORANE SYSTEM. M. J. Montjar, J. W. 
Reed, J. D. Mulik, and J. F. Masi— M. G. Haddaway, ed. 
Dec. 12, 1957. 19p. Project ZIP. Contract NOa(s)- 
§2-1024-c. 

The pressure-composition isotherms at —25, 0, and 
25°C are determined for the equilibrium vapor and liquid 
in the triethylborane—diborane system. The pressure 
range covered is from 0 to 20 atmospheres (0 to 300 psia.). 
The results are presented in graphic form, and the com- 
positions are expressed in terms of ethylene and diborane. 
Analysis of the data gives evidence of only one stable 
compound in the liquid phase, the composition of which 
corresponds to diethyldiborane, (C,H,;),B,H,. (auth) 

5211 CCC~-1024-TR-274 

Callery Chemical Co., Penna, 

REACTIONS OF TETRABORANE WITH LEWIS BASES. 
W. V. Hough, M. D. Ford, G. T. Hefferan, and L. J. 
Edwards. Dec. 19, 1957. 23p. Project ZIP. Contract 
NOa(s)-52-1024-c. 

Reactions of tetraborane with Lewis bases are found to 
occur according to the equations: 2 Base + 2 ByHiw — 2 
(Base. B,H,) + B,Hg, 2 Base + — Base. + 
Base. BH;. The formation of diborane or of a base-borane 
compound depends on the coordinating ability of the base. 
Bases of strong coordinating ability cleave the base- 
triborane to base-borane and polymeric materials: 

Base, B,H, + (1 + x) Base — 2 (Base. BH) + BH. x Base. 
Tetraborane reacts in the presence of base-triborane to 
give pentaborane, diborane, and hydrogen according to the 
equation 5 B,Hyy § + 2 BH, + By; and 

when the base posseses strong coordinating ability and - 
forms Base, BH, further reaction occurs according to 
the equation Base. BH; + B,Hy — Base. B,H, + 

(auth) 


5212 CF-56-4-210 

Oak Ridge National Lab., Tenn. 

CHEMICAL TECHNOLOGY DIVISION, UNIT OPERATIONS 
SECTION MONTHLY PROGRESS REPORT [FOR] APRIL 


1956. W. K. Eister. Decl. Feb. 16, 1957. 72p. $12.30. 


(ph OTS); $4.50(mf OTS). : 
Chemical Engineering Research. Results of studi-s of 
probe conductivities of various mixtures of hexone and 
deionized water are presented. Calculations were carried 
out on the effect of backmixing on the stage efficiency of a 
finite number of mixer-settler stages, and the estimation 
of pressure drops through a small number of jet-clone 
contacting stages. In the Excer Process an electrolytic 
cell was constructed and operated. A nickel ribbon 
dehydrator was fabxicated for the Excer Process. In the 
Fluorox Process the 4 in. inside diameter reduction- 
hydrofluorination and oxidation reactors were modified to 
improve their operability. HR Fuel Reprocessing. In the 
A-loop no concentration of Nd was observed in the under- 


flow pot when the hydroclone proceeded the heater. The 
particle separation efficiency of the integral flanged 
hydroclone was found to be similar to other designs tested. 
The use of long bolts and extension collars resulted in 
leak flanges at 2000 psi and 300°C. The over-all heat 
transfer coefficient for the underflow pot to be used in the 
HRT-CP was determined at various air flows, In the 
Metallex process a solution of 1.0N HCl appears to be a 
satisfactory blank for storage of 4.0% Th “‘quasi”’ and 
mild agitation will break up any cake formation. Corro- 
sion of the stainless steel pump parts in loop T-1 was 
calculated from analytical results of Ni in the soup solu- 
tion. Power Reactor Fuel Reprocessing. A hydrochlorina- 
tion system for the dissolution of Zr—U alloy was designed. 
The heat of reaction and average dissolution rate for 
stainiess steel in aqua regia were shown. Flooding rates 
for the Thorex D-column using the “‘neutral phosphate’’ 
flowsheet are given. (W.L.H.) 


5213 HW-38753(Del.) 
General Electric Co, Hanford Atomic Products 

Operation, Richland, Wash. 

HYDROGEN PRODUCTION IN THE CALCIUM AND 
MAGNESIUM-—NITRIC ACID REACTIONS. M. N, Myers. 
Aug. 19, 1955. Decl. with deletions Jan, 30, 1958. 5p. 
Contract [W-31-109-Eng-52]. $1.80(ph OTS); $1.80 

(mf OTS). 

For greater understanding of possible explosion hazards, 
data are needed of the volume of H, evolved in the Ca and 
Mg reactions with nitric acid. Nearly five liters of H, per 
mole of Ca are produced when 16M nitric acid reacts 
with Ca metal, The hydrogen evolved slowly increases 
with decreasing nitric acid to below 4M nitric acid, when a 
rapid increase occurs, The Mg—nitric acid reaction 
produces only one liter of H, per mole of Mg with 2M 
nitric acid, and the volume of H, decreases with increasing 
nitric acid concentration. (L.T.W.) 


5214 HW-40910 
General Electric Co. Hanford Atomic Products Operation, 
Richland, Wash. 
THE CHEMISTRY OF TRIBUTYL PHOSPHATE: A RE- 
VIEW. L. L. Burger. Oct. 27, 1955. Decl. Feb. 24, 
1958. 75p. Contract W-31-109-Eng-52. $2.00(OTS). 
The preparation, purification, and chemical properties 
of TBP have been reviewed with emphasis on the hydrolytic 
reactions. TBP is chemically a very stable compound as 
evidenced by its thermal stability and resistance to oxida- 
tion, The most important reactions are hydrolytic which 
cleave the butyl or butoxy group and normally produce 
butyl alcohol together with dibutyl and monobutyl phosphate 
(DBP and MBP, respectively), and eventually HsPO,. 
Hydrolysis occurs in either the organic phase or the aque- 
ous phase and is first order with respect to the ester. 
Although the rate in the aqueous phase is much faster than 
in the organic phase, the solubility is so low in aqueous 
solutions that the organic phase reactions become more 
important. Acid hydrolysis depends on both the nature of 
the acid and the concentration, The order with respect to 
acid concentration is close to one but often less than one. 
Hydrolysis is catalyzed by both acids and bases, In the 
latter case, the reaction occurs only in the aqueous phase 
and normally stops with the formation of dibutyl phosphate, 
The hydrolysis rate increases greatly as the temperature 
is raised and an activation energy of the order of 20 kcal 
is often found. The rates observed in the presence of 5 M 
acid at 60 and 70°C may be high enough to cause some 
concern in solvent extraction technology, since the product, 
dibutyl phosphate, has undesirable properties. Impurities 
produced during manufacture or by thermal degradation 


during purification such as the pyrophosphates, if present, 
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would yield the same objectionable products as TBP 
hydrolysis, but at a faster rate. Included in the survey is a 
selected tabulation of physical properties of TBP. (auth) 


5215 NP-6587 
Brussels. Centre d’ Etudes Pour les Applications de 

1’ Energie Nucleaire. 

COURBE DE SOLUBILITE DE L’ACIDE ETHYLENEDI- 
AMINOTE TRAACETIQUE (COMPLEXON II) EN FONCTION 
DU pH. (Solubility Curve of Ethylenediaminotetraacetic 
Acid (Complex II) as a Function of pH.) P. Mechelynck and 
W. Schietecatte. Oct. 1, 1957. 2ip. (R-1393). 

The series of values obtained by amperometric titration 
allowed the solubility curve of ethylenediaminetetraacetic 
acid to be plotted as a function of the pH. An anomaly was 
shown in the region of the very acid solutions; the solu- 
bility is augmented very slightly below pH 2. It is possible 
that the formation of certain addition compounds such as the 
chlorohydrates (since HC] was the acid used) explains this 
anomaly. The tertiary amines, formed easily from such 
compounds, are more soluble than the amines themselves. 
An examination of the curve shows that at a pH higher than 
5, the solubility, higher at 1M, does not vary. On the con- 
trary, between pH 2 and 5, a weak variation of pH can 
cause a precipitation of the complex. A more detailed 
study of the addition compounds (chlorohydrates) seems to 
offer the possibility of using the complex in the range of 
strong acids. (tr-auth) 

5216 NYO-7040 
Massachusetts Inst. of Tech., Cambridge. Dept. of 

Metallurgy. 

SOLID SOLUTIONS AND GRAIN BOUNDARIES. Progress 
Report No. 21. B. L. Averbach, M. Cohen, F. Herbstein, 

J. Hilliard, and P. S. Rudman. Mar. 31, 1954. 4p. Con- 
tract AT(30-1)-1002, Scope 2. $1.80(ph OTS); $1.80 

(mf OTS). 

The characteristics of solid solutions are being investi- 
gated by means of thermodynamic and x-ray techniques in 
order to obtain a more complete picture of solid solution 
formation, (W.L.H.) 


5217 TID-10175 

New Brunswick Lab., AEC, N. J. 

QUARTERLY PROGRESS REPORT FOR THE PERIOD 
ENDING JUNE 30, 1954. C.J. Rodden. July 1954. Decl. 
Mar. 12, 1957. 86p. $0.60(OTS). 

Chemistry of Feed Materials. Studies were made of the 
first step in the reduction of UO, to UO,. The rates of 
reduction of pelleted-hydrated and pelleted-dehydrated 
UO, to U,O, in steam were determined. The rates of 
reduction of pelleted UsO, to UO, in 1-to-1 ammonia— 
steam were determined. Some preliminary measurements 
were made on the thermal conductivities of hydrated and 
dehydrated UO, wafers. Purification of Th(NO;), for spec- 
trographic standards is described. Uranium was extracted 
from MgF, slag with an aqueous solution of sodium 
carbonate —bicarbonate using O, at 30 psi as an oxidant. 
The conversion of thorium benzoate to ThCl, was carried 
out with HCl in ether. Dimethyl] ether was prepared by the 
catalytic dehydration of methanol. The processing of UO, 
containing As contamination is described. Metallurgical 
Investigations. A process for stripping Al and Ni coatings 
from flat plates is described. Analytical Chemistry. The 
spectrographic determination of dysprosium and gadolinium 
in lanthanum oxide matrix—rare earth concentrate is de- 
scribed. (W.L.H.) 

5218 UCRL-8059 

. California. Univ., Berkeley. Radiation Lab. 

THE KINETICS OF THE COMPLEXING OF FERRIC ION 
BY THIOCYANATE AND CHLORIDE IONS (thesis). Claude 


Peter Coppel. Dec. 1957. 92p. Contract W-7405-eng. 
48. $2.50(OTS). 

An apparatus for rapidly mixing two solutions and re. 
cording the light absorption, which was developed by 
Connick and Below, has been modified. The mixing char. 
acteristics were studied and models were developed in 
attempt to understand the observed mixing phenomena, 
The apparatus was applied to a study of the kinetics of it} 
reactions Fe*** + SCN" = FeSCN** and Fe*** + Cl~ « 
FeCl** in aqueous solution, with both reactions having tly 
forward rate law [d(FeX**)/dt = k,(Fe***) x~) + 
k, (Fe***)(X~)/(H")], where X~ represents either SCN” 
Cl’. The rate constants k, and k, have been measured ag; 
function of temperature, and the heats and entropies of 
activation have been calculated. Mechanisms for the ob- 
served rate law have been discussed and the entropies of 
activation were compared with those for analogous reactig 
rates and with some equilibrium entropies of complexing 
A rate for chloride complexing of ferric ion was obtained 
from nuclear magnetic resonance studies and compared 
with the results of the spectrophotometric kinetic study, 
(auth) 


5219 AEC-tr-3117 
THE MELTING CURVES OF THE SYSTEMS BISMUTH- 
CHLORINE AND BISMUTH-— BROMINE. B. G. Eggink. 
Translated by G. M. Wolten from Z. physik. Chem, 64, 
449-505(1908), 35p. 
5220 NP-tr-34 
THERMODYNAMICS OF ION SOLVATION. E. Lange ani 
R. P. Miscenko. Translated by R. C. Murray from Z. 
physik. Chem. (Frankfurt) 149A, 1-41(1930). 48p. — 
~~ ‘Three cases of transition from an ideal gas state to iow 
in the liquid phase are described. The sums of the solva- 
tion effects of unequally charged or differences for equally 
charged ions are dealt with as functions of the electrical 
parameters. The distribution of these sums or difference 
for the estimation of individual heats of solvation is tre 
The significance of chemical and electrical potentials of 
ion for the potential differences between phases in contac 
is described. Latent heats of transport and the electrolj 
Peltier heats are discussed. The concentration depende 
of the energies and enthalpies of solvation are described. 
(W.L.H.) 
5221 
ANALYTICAL CHEMIST VISITS SOVIET UNION. PROG 
RESS IN ANALYSIS AND INSTRUMENTATION NOTED. 
I. M. Kolthoff (Univ. of Minnesota, Minneapolis). Anal. 
Chem. 30, 31A, 33A-4A, 36A, 39A-40A(1958) Mar. 
A symposium on the use of radioisotopes held in 
Dec. 2 to 4, 1957, presented a good opportunity to observ 
Soviet analysts and analytical techniques and instruments 
tion. An opportunity was given for visits to research 
tutes and laboratories in Lomonosov Moscow Univ. Brie 
English abstracts of 41 papers presented at the 
are given. (A.C.) 
5222 
COPRECIPITATION OF A TRACE AMOUNT OF CESIUM 
WITH THALLOUS SALTS. Noboru Yamagata, Toshiko 
Yamagata, and Sadakata Watanabe (Gunma Univ., Kiriu, 
Japan). Bull. Chem. Soc. Japan 30, 577-80(1957) Sept. 
Methods are presented using various thallous salts for 
the coprecipitation of trace amounts of Cs'™"_ (wW.L.H.) 


5223 

PRIMARY PROCESSES IN REACTIONS INITIATED BY 
PHOTOEXCITED MERCURY ISOTOPES. Harry E. 
Gunning (Illinois Institute of Tech., Chicago). Can. J. 
Chem. 36, 89-95(1958) Jan. a 
~~ A study has been made of the reaction of Hg™6(*p,) 
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atoms, photoexcited im natural mercury vapor, with a 
number of substrates which form solid mercury com- 

s in mercury photosensitization. Some data are also 
given for reactions initiated by Hg'6@P,) atoms, The 
solid mercury compounds formed were examined for en- 
richment in the isotope initiating the reaction, Such enrich- 
ment would be evidence for the primary formation of the 
mercury compound, Three HgO-forming substrates were 
studied: water vapor, nitrous oxide, and oxygen. The 
Hig,Cl,- forming substrates studied included hydrogen 
chloride, methyl chloride, methylene chloride, chloroform, 
carbon tetrachloride, isopropyl chloride, and boron tri- 
chloride. One Hg,Br,-forming substrate was examined — 
isopropyl bromide. Among the HgO-forming substrates 
only water vapor gave enrichment in Hg? in the HgO 
product. The Hg”? content of the oxide was found to vary 
from 32 to 35%, depending on reaction conditions, com- 
pared to a natural abundance of 29.6%. With water vapor— 
butadiene mixtures, oxides containing as high as 90% Hg”? 
were obtained. Similar enrichment factors were obtained 
for Hg"*6(?P,) reactions. Hydrogen chloride and the alkyl 
chlorides yielded calomels containing a maximum of 45% 
Hg”. Methyl chloride gave similar enrichment factors 
in Hg*® for the Hg'*6@p,) reaction. The calomel formed 
in the boron trichloride reaction showed no enrichment. 
Addends such as butadiene and benzene, when added to 
hydrogen chloride, increased the Hg” enrichment from 
45% to 60%. For those reactions which yield mercury com- 
pounds enriched in the initiating mercury isotope, evidence 
is presented for a single primary process, Failure to 
obtain pure isotopes is attributed to exchange reactions 
with adsorbed natural mercury during recovery of the en- 
riched mercury from the product. It is postulated that 
the addends react with the mercury product and reduce 
chemisorption of natural mercury on the product. The 
significance of these findings in the mechanisms of the 
reactions studied is discussed. (auth) 

5224 

THE VAPOR PRESSURE OF CURVED SURFACES. E. F. 
Hammel (Los Alamos Scientific Lab., N. Mex.). J. Chem. 
Educ. 35, 28-9(1958) Jan. 

5225 

ISOTOPIC EXCHANGE REACTIONS. Il. THE SYSTEM 
SiCl,—Cl,. Rolfe H. Herber and A. Wallace Cordes (Univ. 
of Mlinois, Urbana). J. Chem. Phys, 28, 361-2(1958) Feb. 
5226 
TRANSPORT NUMBERS IN PURE FUSED SALTS. LEAD 
CHLORIDE, LEAD BROMIDE, THALLOUS CHLORIDE, 
AND SILVER NITRATE. Richard W. Laity and Frederick 
R. Duke (Iowa State Coll., Ames). J. Electrochem. Soc. 
105, 97-9(1958) Feb. 

The application of the authors’ moving bubble cell to the 
measurement of transport numbers in four pure fused salts 
is described. From the experimental results it is shown 
that the anion carries approximately three-fourths of the 
current in lead chloride, and one-fourth in silver nitrate. 
Except for lead bromide, in which this figure increases by 
about 3% when the temperature is raised 100°C, little, if 
any, temperature dependence is observed. A radiotracer 
experiment in fused lead chloride is shown to indicate that 
long-lived complex anions do not carry any appreciable 
fraction of the current in this salt. The limitations of the 
method used are discussed. (auth) 

5227 


HEAT CONTENT OF SODIUM BOROHYDRIDE AND OF 
POTASSIUM BOROHYDRIDE FROM 0° TO 400°C. Thomas 
B. Douglas and Ann W. Harman. J. Research Natl. Bur. 
Standards 60, 117-24(1958) Feb. 
at content of sodium borohydride, NaBH,, and of 


potassium borohydride, KBH,, was measured, relative to 
that at 0° C, at 50-degree intervals from 0 to 400° C. The 
so-called ‘‘drop’’ method was used with a precision Bunsen 
ice calorimeter and a silver-core furnace. Preliminary 
tests showed that spontaneous decomposition of these com- 
pounds is very slow at temperatures up to 400° C. Meas- 
urements were made on two samples of each compound, 
those of sodium borohydride having been obtained from 
different sources. Smoothed values of the heat-content 
function, heat capacity, entropy, and the Gibbs free-energy 
function were derived from the data. These values were 
increased by 0.5 percent to correct for the presence of an 
estimated 1 percent of the corresponding metaborate in 
each sample. The heat capacity of sodium borohydride in- 
creases monotonically with temperature in the range in- 
vestigated; that of potassium borohydride passes through a 
point of inflection, which suggests that there may be a 
broad second-order transition in the neighborhood of room 
temperature. (auth) 
5228 
ULTRASONKC AGITATION OF PHOTOGRAPHIC OR RADIO- 
GRAPHIC DEVELOPER. A. L. Dighton and W. D. Stump 
(Dow Chemical Co., Rocky Flats Plant, Denver, Colo.). 
J. Soc. Non-Destructive Testing 16, 40-1(1958) Jan.-Feb. 
The application of ultrasonic agitation to film processing 
solutions is described. The resulting effects upon radio- 
graphic film are pointed out and shown by means of photo- 
graphs and graphs. The photographs do not reveal the detail 
of the original film and are used only to indicate trends. 
(auth) 
5229 
DIPOLE MOMENTS IN COMPLEX COMPOUNDS OF ZIR- 
CONIUM TETRACHLORIDE WITH COMPLEX ETHERS OF 
SINGLE-BASE ACIDS. O. A. Osipov and Yu. B. Kletnik. 
Zhur. Obshchei Khim. 27, 2921-7(1957) Nov. (In Russian) 
Interactions of ZrCl, with complex ethers of single- 
base acids result in formation of complex high polarity 
molecules. Variations of the alcohol radical in the ether 
does not affect the magnitude of the complex dipole moment; 
however, the increase in the partial weight of the acid 
residue sharply decreases it. Hence, the strength of ZrCl,- 
2RCOOR complex in the solution depends mainly on the acid 
residue. Measurements of dipole moments show that com- 
plex compounds of ZrCl, with two molecules of ether have 
sis-structure. (R.V.J.) 


Analytical Procedures 


5230 CF-58-2-59 

Oak Ridge National Lab., Tenn. 

RESULTS OF X-RAY DIFFRACTION PHASE ANALYSES 
OF FUSED SALT MIXTURES. R. E. Thoma, Feb. 18, 
1958. 30p. Contract [W-7405-eng-26]. $4.80(ph OTS); 
$2.70(mf OTS). 


5231 CRDC-742 
Atomic Energy of Canada Ltd. Chalk River Project, 
Chalk River, Ont, 
DETERMINATION OF RARE EARTH IMPURITIES IN 
THORIUM BY SPECTROGRAPHIC METHODS. L. W. 
Wray. Aug. 22, 1957. 30p. (AECL-546). $1.00(AECL). 
A method for determining rare earth impurities in Th 
in the fractional ppm range is described. Before spec- 
trographic examination is possible, the impurities must be 
freed from the Th matrix. This is accomplished hy re- 
moving the bulk of the Th by extraction with TBP—CCl 
and the remainder by extraction with TTA—C,Hg. This 
results in a consistent recovery of rare earths of about 
85% with an average sensitivity of 0.2 ppm. The experi- 
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mental error is within 10%. Details of the procedure are 
given together with working curves for the major neutron 
absorbing rare earths; i.e. Dy, Eu, Gd, and Sm. (auth) 
5232 DP-247 

Du Pont de Nemours (E. L) & Co, Savannah River Lab., 

Augusta, Ga, 

THE DETERMINATION OF FLUORIDE IN PLUTONIUM 
FLUORIDES. Bruce B. Murray. Nov. 1957. lip. 
Contract AT(07-2)-1. $0.50(OTS). 

The Willard-Winter distillation was adapted to the 
determination of fluoride in plutonium fluorides. Fluoride 
was distilled from samples in 12M H,SQ,, and the distillate 
was then titrated to a visual end point with a standard 
solution of thorium nitrate. In the analysis of plutonium 
trifluoride the average recovery of fluoride was 98.6% of 
theoretical, and the standard deviation of the results was 
1.3 relative %. (auth) 


5233 ORNL-1547(Del.) 

Oak Ridge National Lab., Tenn. 

ANALYTICAL CHEMISTRY DIVISION SEMIANNUAL 
PROGRESS REPORT FOR PERIOD ENDING APRIL 20, 
1953. July 21, 1953. Decl. with deletions Feb. 20, 1957. 
30p. Contract W-7405-eng-26. $4.80(ph OTS); $2.70 
(mf OTS). 

Progress is reported on the following studies: derivative 
polarographic microtitration of Pu; polarographic deter- 
mination of Ni in HRE solutions; determination of Al in 
Th-containing solutions; simultaneous determination of Cu, 
Co, and Ni; chromatographic separation of Hg; vacuum- 
fusion analysis of metals and alloys; a shielded filter 
photometer; a continuously recording, automatic, coulomet- 
ric titrator; Pu determination by a counting; determina- 
tion of trace quantities of As in Ge and Ge compounds by 
radioactivation; corrosion studies of stainless steel and 
examination of oxide films formed; analyses of U oxide 
and Th oxide slurries; and analysis of propylenediamine 
solution from corrosion of steel. (W.L.H.) 


5234 WAPD-CTA(GLA)-162-4(Rev.2) 

Westinghouse Electric Corp. Bettis Plant, Pittsburgh. 
THE SPECTROCHEMICAL DETERMINATION OF RESID- 
UAL HAFNIUM IN ZIRCONIUM AND ZIRCONIUM ALLOYS. 
R. M. Jacobs, R. F. Farrell, and N. E. Gordon. May 6, 
1957. 4p. $1.80(ph OTS); $1.80(mf OTS). 

5235 

AUTOMATIC DETERMINATION OF URANIUM IN PROC- 
ESS STREAMS. H. W. Bertram, M. W. Lerner, G. J. 
Petretic, E. S. Roszkowski, and C. J. Rodden (U. S. Atomic 
Energy Commission, New Brunswick, N. J.). Anal. Chem. 
30, 354-9(1958) Mar. 

An automatic instrument composed of a derivative polar- 
ograph and a rotary-valve proportioning system analyzes 
high concentrations (100 to 200 grams per liter) of uranium 
in process streams. Resistance-capacitance method of 
derivative polarography using a reverse-scanning procedure 
gives highly reproducible results. Uranium concentrations 
are recorded at 5-minute intervals. (auth) 


VOLUMETRIC DETERMINATION OF MAGNESIUM IN 
TITANIUM. M. J. Miles, W. J. Mesimer, and Mae Atkin 
(Titanium Metals Corp. of America, Henderson, Nev.). 
Anal. Chem. 30, 361-3(1958) Mar. 

Magnesium can be determined in titanium sponge and 
other titanium products by titration with standard EDTA 
using Eriochrome Black T mixed with methyl red as indi- 
cator. Titanium and other interefering elements are 
separated by ammonium acetate treatment. Manganese 
interference is removed by sodium sulfide. (auth) 


5237 

DETERMINATION OF OXYGEN IN TITANIUM. MODIFR 
VACUUM FUSION APPARATUS AND PLATINUM BATH 
TECHNIQUE. S. J. Bennett and L. C. Covington (Titaniy, 
Metals Corp. of America, Henderson, Nev.). Anal. Chen 
30, 363-5(1958) Mar. * 


An improved vacuum fusion apparatus for determinatig 
of oxygen in titanium incorporates an improved furnace 
section, a sample entry port, and an analytical system, jp 
of platinum bath results in simplified operation, giving fag 
and reliable oxygen determinations. Thirty samples can} 
analyzed before opening system to atmosphere. (auth) 
5238 
MICRODETERMINATION OF ZIRCONIUM IN SULFURIC 
ACID SOLUTIONS WITH PYROCATECHOL VIOLET. 

J. P. Young, J. R. French, and J. C. White (Oak Ridge 
National Lab., Tenn.). Anal. Chem. 30, 422-5(1958) Mar. 

The blue color of zirconium-pyrocatechol violet comple 
is used in a very sensitive colorimetric method for zir- 
conium in dilute sulfuric acid solutions. Molar absorbanc 
index of complex is 32,600 at 650 my. It conforms to Beer) 
law up to 2 y zirconium per ml. Aluminum, titanium, and 
vanadium interfere seriously. (auth) 

5239 

NEW TECHNIQUES IN RADIOCHEMICAL DETERMINA- 
TIONS USING POLAROGRAPHIC METHODS. Daniel L. 
Love (Naval Radiological Defense Lab., San Francisco), 
Anal. Chim. Acta 18, 72-80(1958) Jan.- Feb. 

This work was undertaken as part of a research pro- 
gram on the development of new radiochemical procedures, 
The techniques used are those of standard polarographic 
practices. Radioisotopes that can be polarographically 
reduced to the zero oxidation state amalgamate with the 
mercury, are removed from the solution, and the radio- 
activity determined. Reproducible curves of activity vs. 
Ede are found to be in every way analogous to polarograms 
obtained under the same experimental condition. The re- 
quirements necessary for any radioisotope to be deter- 
mined quantitatively by this method are that the radio- 
isotope be polarographically reduced to the zero oxidation 
state and that no other radioisotope be polarographically 
reduced at the same potential. This type of analysis has 
been successfully applied to several radioisotopes and 
mixtures of radioisotopes. (auth) 

5240 

PRECISE DETERMINATION OF PLUTONIUM BY DIF- 
FERENTIAL SPECTROPHOTOMETRY. G. Phillips 
(Atomic Energy Research Establishment, Harwell, Berks, 
Eng.). Analyst 83, 75-9(1958) Feb. 

A method is described for the determination of milli- 
gram amounts of Pu by differential spectrophotometry 
with a precision (0) of +0.05%. The sample is dissolved 
in HCl and maintained in the reduced state by the pres- 
ence of hydroxylamine hydrochloride in the solution, The 
relative absorbancy of the sample is then measured 
against that of an accurately known standard solution at 
5650 a. The optimum solution conditions to give highest 
precision have been selected and the effect of the presence 
of some foreign cations has been investigated. (auth) 
5241 
THE ABSORPTIOMETRIC DETERMINATION OF TRACES 
OF IRON IN BISMUTH. E. Booth and T. W. Evett (United 
Kingdom Atomic Energy Authority, Woolwich Outstation, 
Eng.). Analyst 83, 80-2(1958) Feb. 

The development of an accurate method for the deter- 
mination of traces of Fe in Bi is described. Of the many 
reagents considered, 4: 7-diphenyl-1 : 10-phenanthroline 
was found to be the most suitable, both in specificity and 
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sensitivity. In a hydrochloric acid solution of the sample, 
Fe’* is reduced to Fe** by SnCl,. The 4: 7-diphenyl-1 : 10- 
line is then added, followed by a mixture of 

disodium ethylenediaminetetra-acetate and sodium citrate. 
This serves the dual purpose of adjusting the pH and com- 
plexing the Bi, hence preventing its precipitation. The Fe 
complex is extracted with n-hexyl alcohol, and the optical 
density of the solution is measured at 533 my. (auth) 


5242 

SIMPLIFIED DETERMINATION OF c_-RICH COM- 
POUNDS. H. Gdtte, R. Kretz, and Hildegard Baddenhausen. 
Angew. Chem. 69, 561-2(1957). (In German) 

A simplified determination of C-labeled substances was 
described. The compound is burned, CO, is formed and 
absorbed in NaOH, and then precipitated as BaCO;. The 
activity is then measured with a methane flowing counter. 
(J.8.R.) 

5243 

IDENTIFICATION OF URANIUM FISSION PRODUCTS BY 
PAPER CHROMATOGRAPHY. H. Gétte and Doris Pitze. 
Angew. Chem. 69, 608-14(1957). (In German) 

During the paper-chromatographic separation of an 
artifical mixture of U fission products, it was shown that 
the qualitative determination of the heaviest U fission 
products was possible as long as the half life exceeds 5 
hours. The method was tested on U samples which were 
irradiated in a reactor from 6 days to 3 months. (tr-auth) 
5244 
CARRIER-FREE SEPARATION OF CESIUM FROM FIS- 
SION PRODUCTS BY THE USE OF COPRECIPITATION 
WITH THALLIUM(I) DIPICRYLAMINATE. Noboru Yamagata 
and Sadakata Watanabe (Gunma Univ., Kiriu, Japan). Bull. 
Chem. Soc. Japan 30, 580-3(1957) Sept. osu 

The separation of cesium from both the carrier ion and 
other fission activities, including Rh’, 
zr“ —Nb**, and rare earth elements, is described. (W.L.H.) 
5245 
RAPID ANALYSIS OF GAMMA-EMITTERS USING GAMMA- 
RAY SCINTILLATION SPECTROMETER, I. QUANTITA- 
TIVE ANALYSIS OF ™cs—""cs MIXTURE. Fumio Aoki 
and Toshio Kurosawa (Government Chemical Industrial 
Research Inst., Tokyo) and Seishi Yajima (Japan Atomic 
Energy Research Inst.). Bull, Chem. Soc. Japan 30, 583- 
5(1957) Sept. Bas 

An investigation of quantitative determination of two. 
nuclides, Cs"“—Cs'3", which cannot be resolved by the 
spectrometer is presented. (W.L.H.) 

5246 

SEPARATION OF MONO-N-BUTYL PHOSPHATE, DI-N- 
BUTYL PHOSPHATE AND PHOSPHORIC ACID BY PAPER 
CHROMATOGRAPHY. E. Cerrai, C. Cesarano, and F. 
Gadda (CISE Labs., Milan, Italy). Energia nucleare (Milan) 
4, 405-10(1957). 

Hydrolysis or radiolysis of tributyl phosphate produces 
monobuty! phosphate, dibutyl phosphate, and H;PQ,. Paper 
chromatography can be used to control this production. A 
simple and rapid method for the qualitative analysis of the 
hydrolysis is given. (J.S.R.) 

5247 

DETERMINATION OF STRONTIUM IN ORES BY MEANS 
OF FLAME SPECTROPHOTOMETRY. N. 8. Poluektov, 
M. P, Nikonova, et al. (inst. of Rare Earths, Odessa, 
U.8.S.R. Zhur. Anal. Khim. 12, No. 6, 699-703(1957) 
Nov.-Dec. (In Russian) 

5248 

SPECTROCHEMICAL METHOD FOR DETERMINATION 
OF GOLD, PLATINUM, PALLADIUM, AND RHODIUM IN 
ORES, SLAGS, WASTE SOLUTIONS, etc. D. M. Livshits 


and S. E. Kashlinskaya. (Norilsk Mining and Metallurgi- 
cal Combine, U.S.S.R.). Zhur. Anal, Khim. 12, No, 6, 
714-17(1957) Nov.-Dec. (in Russian) = 
A method has been developed for quantitative precipita- 
tion of Pt, Pd, Rh, and Au with Cu by sodium thiosulfate 
from acid solutions. The precious metals are concentrated 
in a Cu head and are analyzed by a spectrographic method. 
The method is highly sensitive and permits the analysis 
of samples containing 0.1 g/t. (tr-auth) 
5249 
DETERMINATION OF OXYGEN AND HYDROGEN IN 
TITANIUM. Z. M. Turovtseva and P. Sh. Khalitov. 
(Vernadskii Inst. of Geochemistry and Analytical Chem- 
istry, Moscow). Zhur. Anal. Khim. 2, No. 6, 720-2(1957) 
Nov.-Dec. (In Russian) 
A vacuum fusion method using coarse graphite powder 
is applied for determination of H, and O, in Ti. (tr-auth) 
Crystallography and Crystal Structure 
5250 
PHASE ANALYSIS STUDIES ON THE TITANIUM—OXYGEN 
SYSTEM. Sten Andersson, Bengt Collén, Ulf Kuylenstierna, 
and Arne Magnéli (Univ. of Stockholm). Acta Chem. Scand. 
11, 1641-52(1957). 
~The titanium—oxygen system has been studied by means 
of x-ray powder photographs of preparations quenched 
after annealing at various temperatures. A number of 
phases not previously described has been observed, viz., 
Ti,O, TiO (low-temperature modification), TigO,, TisO,, 
TiyO,3, TigQys, TigO,7, amd The extensions 
of the homogeneity ranges have been determined for the 
phases with variable composition. (auth) 
5251 
IDENTIFICATION OF TITANIUM OXIDES BY X-RAY 
POWDER PATTERNS. Sten Andersson, Bengt Collén, 
Georg Kruuse, Ulf Kuylenstierna, Arne Magnéli, Herbert 
Pestmalis, and Stig Asbrink (Univ. of Stockholm). Acta 
Chem. Scand. 11, 1653-7(1957). Pa 
X-ray powder data are given for fifteen phases occurring 
in the titanium—oxygen system. (auth) 
5252 
THERMOCRYSTALLOGRAPHY OF HIGHER HYDRIDES OF 
TITANIUM AND ZIRCONIUM. H. L. Yakel, Jr. (Oak Ridge 
National Lab., Tenmn.). Acta Cryst, 11, Pt. 1, 46-51(1958) 
Jan. 
Low- and high-temperature x-ray diffraction investiga- 
tions of titanium dihydride (TiH, s,) and dideuteride 
(TiD, 9g) have indicated apparent ‘second-order transfor- 
mations’ in both substances below a critical temperature 
of 310°K. The tetragonal low-temperature phases are 
distortions of the cubic fluorite high-temperature phases, 
and are isomorphous with the tetragonal ZrH, structure. 
A similar study of zirconium dihydride (ZrH, 9) has 
shown that the tetragonality of the lattice of this substance 
is also temperature-dependent. The critical temperature 
of the ‘second-order transformation’ in ZrH, » is un- 
attainable in the present diffraction apparatus owing to 
dissociation of the hydride. Possible causes of the trans- 
formations are discussed. (auth) 
5253 
THE THORIUM DIOXIDE— THORIUM TETRAF LUORIDE 
SYSTEM. R. W. M. D’Eye (Atomic Energy Research 
Establishment, Harwell, Berks, Eng.). J. Chem. Soc., 
196-9(1958) Jan. 
The thorium dioxide —thorium tetrafluoride system has 
been studied by x-ray diffraction. Thorium tetrafluoride 
dissolves in thoria to the extent of about 25 mole %, the 


x ; 
a 
i] 
| 
age 
be 
Shes 
‘ 


594 NUCLEAR SCIENCE ABSTRACTS 


cell constant a increasing from 5.586 to 5.633 kX. The 
arrangement of the anions in these mixed crystals is dis- 
cussed, No solid solubility of thoria in thorium tetra- 
fluoride was observed. Thorium oxyfluoride, ThOF,, was 
formed by the reaction of equimolar mixtures of thoria 
and the tetrafluoride at 900° in an inert atmosphere. Dif- 
fraction photographs showed that the true unit cell of the 
oxyfluoride is orthorhombic and not hexagonal as previ- 
ously suggested. The deviation from hexagonal symmetry 
is probably due to the oxygen and fluorine atoms’ segre- 
gating into distinct sets of lattice sites. Attempts to 
prepare disordered thorium oxyfluoride with a random 
anion distribution were unsuccessful. (auth) 
5254 
AN X-RAY STUDY OF NIOBIUM PENTABROMIDE. 
Robert F. Rolsten (E. I. du Pont de Nemours & Co., Inc., 
Wilmington, Del.). J. Phys. Chem. 62, 126-7 (1958) Jan. 
The structure of a single crystal of NbBr;, prepared by 
the reaction of the metal and Br,, was determined by an 
x-ray study. The elementary orthorhombic cell dimensions 
were found to be ay = 6.125 A, by = 12.92 A, and cy = 18.60 
A. This results, with eight formula weights per unit cell, 
in an x-ray density of 4.44 g/cc which is in excellent 
agreement with the pycnometric density of 4.36 g/cc. The 
tentative space group is given. (J.S.R.) 


Deuterium and Deuterium Compounds 


5255 A-597 

Columbia Univ., New York. Div. of War Research. 

THE EFFECT OF TEMPERATURE AND PRESSURE ON 
THE MURPHREE PLATE EFFICIENCY FOR THE DEU- 
TERIUM EXCHANGE BETWEEN WATER AND HYDROGEN 
SULFIDE. Jerome S. Spevack and Edward J. Grabowski. 
Apr. 17, 1943. Decl. Mar. 14, 1957. 15p. Contract 
OEMer-412, (3R-367). $3.30(ph OTS); $2.40(mf OTS). 


5256 AERE-Inf/Bib-60 
Gt. Brit. Atomic Energy Research Establishment, 

Harwell, Berks, England. 

DEUTERIUM AND HEAVY WATER— PHYSIOLOGICAL 
AND BIOLOGICAL ACTION. Bibliography of Published 
Literature. Feb. 1950. 10p. 

The papers noted in Chemical Abstracts from Jan. 1934 
to Jan. 1950 and in the Index Medicus from 1934 to 1948 
are compiled. The bibliography does not include references 
to the use of deuterium as an indicator of physiological and 
metabolic processes. (J.S.R.) 


5257 TID-5226 
Columbia Univ., New York. Substitute Alloy Materials 
Labs. 
UTILIZATION OF HEAVY WATER. Isidor Kirshenbaum — 
George M. Murphy and Harold C. Urey, eds. 1951. Decl. 
Feb. 27, 1957. 212p. (NNES-III-4B). $5.50(OTS). 
Discussions are included on the general theory of pile 
operation, physical and thermodynamic properties of the 
uranium oxides, physical properties of uranium oxide- 
water slurries, reactions of the uranium oxides, and 
stability of construction materials (2S and 17S-T 
aluminums; 18-8-S, 18-8-S-Mo, Worthite, Durimet, A-20, 
Hastelloy A and 18-8 stainless steels; Be—Al alloys; Be; 
and BeO). (A.G.) 
5258 
PROBLEMS CONNECTED WITH PRODUCTION OF 
HEAVY WATER IN FRANCE. Etienne Roth. Rome, Na- 
tional Committee of Nuclear Research, 1956. 18p. 
Although the reactors being built in France today are 
graphite moderated, interest in heavy water reactors has 


not diminished. The problem of obtaining heavy water 
from resources in France is being investigated. The 
possibility of the distillation of liquid H, or of water to 
obtain heavy water is being studied from an economic ang 
technological viewpoint. (J.S.R.) 


Fluorine and Fluorine Compounds 


5259 UCRL-4978 

California. Univ., Livermore. Radiation Lab. 
PURIFICATION AND PHYSICAL PROPERTIES OF 1,1,2,2- 
TETRAFLUORODINITROETHANE. Jack W. Frazer and 
Russell H. Sanborn. Oct. 11, 1957. 10p. Contract W- 
7405-eng-48. $0.50(OTS). 

A gas-liquid counterflow extraction method was used to 
remove 1,1,2,2-tetrafluorodinitroethane (TFDNE) from the 
binary azeotrope with carbon tetrachloride. Details of the 
method are given. The melting point, vapor pressure 
(260 to 330°K), boiling point, and density (242 to 331°K) of 
the purified TFDNE were determined. The infrared spec- 
trum for the vapor was determined between 450 and 4000 
cm. (auth) 

5260 

VIBRATIONAL SPECTRA AND THERMODYNAMKEC PROP- 
ERTIES OF CIF; AND BrF;. Howard H. Claassen, Bernari 
Weinstock, and John G. Malm (Argonne National Lab., 
Lemont, Iil.). J. Chem. Phys. 28, 285-9(1958) Feb 

The Raman and infrared spectra of C1F; and BrF, have 
been studied. The spectra of C1F; give strong support for 
a planar T-shaped molecular model. The spectra of BrF, 
are less complete but are sufficiently similar to that of 
CIF; to confirm a like shape for this molecule. The funda- 
mental vibrational frequencies of ClF; observed for the 
vapor for 326(a,), 364»), 434(b,), 528(a,), 703(b,), and 
752(a,) cm™'. for CIF , calculated statistically at the 
boiling point, 11.75°C, is 66.60 cal mole™' deg compared 
to the value of 67.04 obtained from a revised calculation of 
this quantity from available thermal data. For BrF; only 
twa fundamental frequencies were observed in the vapor, 
613(b,) and 674(a,) cm™'; the others were estimated by a 
normal coordinate calculation. S° for BrF; calculated 
statistically is 70.86 cal mole™' deg™ at 43.11°C compared 
to a value of 71.90 calculated from available thermal data. 
Tables of the thermodynamic functions of ClF; and BrF; 
from 250 to 1000°K are given. (auth) 

5261 

VAPOR PRESSURES AND DERIVED THERMODYNAMIC 
INFORMATION FOR THE SYSTEM RbF-ZrF,. 8S. Cantor, 
R. F. Newton, W. R. Grimes, and F. F. Blankenship (Oak 
Ridge National Lab., Tenn.). J. Phys. Chem. 62, 96-9 
(1958) Jan. 

The vapor pressures of ZrF, from molten RbF-ZrF, 
mixtures have been measured to obtain information on the 
change in Zr F, activity with composition in this system. 
The results provide an example of the pronounced negative 
deviations from Raoult’s law resulting from interactions 
between univalent and tetravalent cations and a common 
anion in a molten electrolyte. Eleven compositions, rangitg 
from 35 to 100 mole % ZrF, were studied. In this range the 
RbF is nonvolatile in comparison with Zr F,, and hence ap- 
proximate activities could be derived directly from total 
pressure measurements. A pressure range of 10 to 250 
mm. (710—1265°) was convenient for the quasi-static meth# 
used to measure the vapor pressures. At 912°, the melting 
point of ZrF,, the activity coefficient of Zr F,, 98 
met of composition can be represented as log Yor, = 

*pH2.05 + 6.40Np»p where N is mole fraction and ap- 
oe of the Gibbs —Duhem equation gives log Yrbr = 
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(11.65 —6 AON ). The negative deviations are 
associated with a large positive excess partial molal en- 
tropy of solution of ZrF,. This entropy behavior can be 
interpreted qualitatively as an effect of the substitution of 
non-bridging fluorides for fluoride bridges between zirco- 
jum ions, (auth) 


5262 

TITRIMETRIC DETERMINATION OF FLUORINE IN 
NATURAL WATERS. S. K. Chirkov (Gor’kii Urals State 
Univ.). Zhur. Anal. Khim. 12, No. 6, 762-3(1957) Nov.- 
Dec. (In Russian) 

An improved method is offered for direct titration of 
fluorine with thorium nitrate solution in the presence of 
alizarin S. The method may be applied for the analysis of 
waters. (tr-auth) 


Graphite 


5263 AECD-3723 

Argonne National Lab., Lemont, Il. 

THE STRUCTURE AND PROPERTIES OF ARTIFICIAL 
AND NATURAL GRAPHITE. T. J.Neubert, J. Royal, and 
A. R. Van Dyken. June 30, 1955. Decl. July 25, 1955. 
Tip. (ANL-OCS-419(Rev.)). $0.45(OTS). 

This report is a revised version of ANL-4022. 

The purpose of this paper is to record the various physi- 
cal and chemical properties which characterize the initial 
unbombarded graphite. The data listed are principally 
those which have a peculiar interest relative to the problem 
being investigated. (auth) 

5264 NP-tr-37 

THE ENERGY OF ADSORPTION FORCES AND HEAT OF 
ADSORPTION OF SIMPLE MOLECULES ON GRAPHITE. 
N. N. Avgul’ and A. V. Kiselev. Translated by V. Beak 
from Izvest. Akad. Nauk 8.S8.S.R., Otdel. Khim. Nauk, 
230-2(1957). 7p. 

This paper was previously abstracted from the original 
language and appears in Nuclear Science Abstracts, Vol. 
11, as abstract No. 7959. 

5265 

BAND STRUCTURE OF GRAPHITE. J. C. Slonczewski 
and P, R. Weiss (Rutgers, The State Univ., New Bruns- 
wick, N. J.). Phys. Rev. 109, 272-9(1958) Jan. 15. 

Tight-binding calculations, using a two-dimensional 
model of the graphite lattice, lead to a point of contact of 
of valence and conduction bands at the corner of the re- 
duced Brillouin zone. A perturbation calculation which 
starts with wave functions of the two-dimensional lattice 
and is applied to the three-dimensional lattice is described. 
Some general features of the structure of the m bands in 
the neighborhood of the zone edge are obtained and are 
expressed in terms of appropriate parameters, (auth) 


Laboratories and Equipment 


THE ATOMIC RESEARCH CENTER-KARLSRUHE. Labo- 
ratory for Isotope Distribution. K. Hogrebe. Atomwirt- 
Schaft 2, 432-3(1957) Dec. (in German) 
5267 
A LABORATORY ELECTRON BOMBARDMENT FUR- 
NACE. P. G. England and H. N. Jones (United Kingdom 
Atomic Energy Authority, Warrington, Lancs). J. Sei, 
Instr. 35, 66-8(1958) Feb. 

~A furnace is described in which small ingots (approxi- 
mately 3 x '4 x 4 in.) of metal can be melted on a water- 
cooled copper hearth under a high vacuum (less than 10~ 


mm of mercury). The charge is heated by bombardment 
with a stream of electrons emitted from a tungsten fila- 
ment suspended above the charge. A d-c potential of up 
to 10 kv applied between the hearth and the filament is 
used to accelerate the electrons. The use of such a fur- 
nace for purifying niobium and melting high purity- 
uranium is described. (auth) 


Radiation Chemistry 


5268 AECU-3615 

Michigan. Univ?,-Ann Arbor. Engineering Research Inst. 
THE EFFECT OF. RADIATION ON CHEMICAL REAC- 
TIONS. Final Report. Joseph J. Martin and Leigh C. 


Anderson... Aug. 1957. 16p. Contract AT(1i-1)-162. 


(ERI-1943-4-108-F). $3.30(ph OTS); $2.40(mf OTS). 
Primarily the studies have been devoted to a search for 
chemical reactions which are promoted by gamma radia- 
tion. The underlying purpose behind the studies has been 
to develop uses for the radiation available from waste 
fission products. A brief description of all the reactions 
studied during the program is presented along with 
appropriate references to the original reports and publica- 
tions. These give the detailed account of the work done on 
each reaction and the reader is referred to them for more 
complete information, (auth) 
5269 
THE ATOMIC RESEARCH CENTER-KARLSRUHE. The 
Institute for Radiochemistry (Nuclear Chemistry). W. 
Seelmann-Eggebert. Atomwirtschaft 2, 431-2(1957) Dec 
(In German) 
5270 
LABELING OF SOME C, HYDROCARBONS BY EXPOSURE 
TO TRITIUM. Peter Riesz and Kenneth E. Wilzbach 
(Argonne National Lab., Lemont, Ill.). J. Phys. Chem. 
62, 6-9(1958) Jan. 
~~ G values for the incorporation of tritium into n-hexane, 
cyclohexane, and benzene and into products of their decom- 
position have been determined for exposure of the hydro- 
carbon vapors to two pressures of tritium gas at 25°. The 
values are such that ionizing radiation rather than recoil 
tritons must be the important factor in the labeling process. 
G values were also determined for products formed in 
chemical amounts from n-hexane. The correspondence of 
these products to the tritiated products suggests the possi- 
ble use of tritium as a radiation source to facilitate identi- 
fication of products. (auth) 


5271 


EFFECTS OF PHASE ON REACTIONS INDUCED BY 
RADIATION IN ORGANIC SYSTEMS. T. O. Jones, R. H. 
Luebbe, Jr., J. R. Wilson, and J. E. Willard (Univ. of 
Wisconsin, Madison). J. Phys. Chem. 62, 9-15(1958) Jan. 
This paper summarizes some of the data in the literature 
on the effects of phase on chemical reactions induced in 
organic systems by light, ionizing radiation and nuclear 
transformations. It also presents new data which show 
that: (1) the ratio of HI to I, se ts in the radiolysis of 
pure isopropyl iodide with Co y-rays is about tenfold 
higher in the solid phase at —190° than in the liquid at room 
temperature; (2) the yield of iodine from the radiolysis of 
isopropyl iodide in either the liquid or solid is dependent 
on the past history of irradiation of the sample in the other 
phase; (3) when the spectrum of ethyl iodide glass at —190° 
is examined after exposure of the solid to 2537 A. light, 
little or no change is observed as a result of the irradiation, 
but when the glass is then melted and immediately re- 
frozen, an absorption peak appears at 3700 A.; a similar 
effect is caused by the self-irradiation of tritiated ethyl 
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iodide glass; (4) the ratio of HI to 1, produced by the pho- 
tolysis of ethyl iodide is approximately ten-fold higher in 
the glass at —190° than in the liquid at room temperature. 
(auth) 

5272 

RADIATION CHEMISTRY OF ORGANIC COMPOUNDS. IL. 
n-HEXANE. H. A. Dewhurst (General Electric Research 
Lab., Schenectady, N. Y.). J. Phys. Chem. 62, 15-20(1958) 
Jan. 

The formation of gas and liquid products in the 800-kvp 
electron radiolysis of n-hexane liquid has been studied as a 
function of the energy absorbed, temperature and the pres- 
ence of solutes. The hydrogen yield decreased with tem- 
perature to a limiting value in the solid state. The same 
limiting yield was attained in the presence of solutes. The 
yield of unsaturated product, mainly trans-vinylene was 
independent of temperature but was found, in some cases to 
decrease in the presence of solutes, notably oxygen and 
iodine. The yield of intermediate and dimer product was 
found to depend on temperature as well as the solute pres- 
ent. The results are discussed in terms of ion—molecule, 
radical and so-called molecular processes. (auth) 

5273 

IDENTIFICATION OF PRODUCTS IN THE RADIOLYSIS OF 
LIQUID BENZENE. Sheffield Gordon, A. R. Van Dyken, 
and T. F. Doumani (Argonne National Lab., Lemont, I11.). 
J. Phys. Chem. 62 20-4(1958) Jan. 

Liquid benzene was irradiated by Co™ gammas in a cell 
which continuously extracted the non-volatile fractions 
during the irradiation as well as in a static cell irradiated 
by the radiations from spent fuel rod assemblies. The non- 
condensable products were found to contain a C,, fraction 
containing biphenyl, phenylcyclohexadiene, phenylcyclo- 
hexene and bicyclic compounds in which neither ring is 
aromatic. A Cg fraction containing hydrogenated terphenyls 
as well as a higher molecular weight fraction were also 
found. No evidence was found for cyclic compounds with 
non-cyclic substituents. The results are explained in 
terms of a fixed fraction of excited benzene reacting with 
benzene to form two of the major products as well as to 
form bicyclic radicals which further react with benzene 
and other radicals. (auth) 


5274 

THE RADIATION CHEMISTRY OF ISOPROPYL ACETATE 
AND ISOPROPENYL ACETATE. Amos 8. Newton and 
Peter O. Strom (Univ. of California, Berkeley). J. Phys. 
Chem, 62, 24-9(1958) Jan. 

~The products formed in the irradiation of liquid isopropyl 
acetate and isopropenyl acetate with helium ions have been 
studied at room temperature and at 80°. The reduced prod- 
ucts are formed in lower yield in isopropenyl acetate than 
in isopropyl acetate by a factor of about three. A factor of 
thirty higher ‘‘polymer’’ yield from isopropeny]l acetate 
indicates that radicals which in isopropyl acetate are used 
for reduced product production, are used for polymer 
production in isopropenyl acetate by addition to the double 
bond. A discussion of possible reaction mechanisms for 
various products is given. (auth) 

5275 

RADIOLYSIS OF ETHANE: ISOTOPIC AND SCAVENGER 
STUDIES. Leon M. Dorfman (General Electric Research 
Lab., Schenectady, N. Y.). J. Phys. Chem. 62, 29-33(1958) 
Jan. 
The electron radiolysis of ethane has been investigated 
at room temperature from the point of view of determining 
the contribution of molecular detachment processes to the 
formation of the radiolysis products hydrogen and methane. 
From experiments involving the use of ethylene and propyl- 


ene as scavengers it is concluded that 66% of the 
is formed in a molecular detachment not involving free 
hydrogen atoms. From isotopic studies of the methane 
formed in the radiolysis of the system ethane : ethane-d, it 
is concluded that a large fraction of the methane is also 
formed by a molecular detachment not involving methy] 
radical as a precursor. From these results, in which the 
ratio CD,/CD;H = 2.22 was determined, it is estimated thy 
at least half the methane formed does not originate from 
methyl radical reactions. Two types of reaction are Sug- 
gested as possible molecular detachment processes. (auth) 
5276 
RADIOLYSIS OF PENTANE ADSORBED ON MINERAL 
SOLIDS. James M. Caffrey, Jr. and Augustine O. Allen 
(Brookhaven National Lab., Upton, N. Y.). J. Phys. Chem, 
62, 33-7 (1958) Jan. 
~~ When distilled onto various solids of large surface area 
and then irradiated with y rays, n-pentane yields product 
distributions which differ widely for the different solids, 
and are all different from the results of radiolysis of the 
bulk liquid, The total amount of decomposition appears to 
be greatly increased by the presence of silica gel, so that 
a specific transfer of energy from the silica to the ad- 
sorbed pentane must be postulated. The results appear to 
reopen the question of the role of radioactivity in the 
genesis of petroleum. (auth) 
5277 
SCAVENGER METHODS FOR FREE RADICAL DETEC- 
TION IN HYDROCARBON RADIOLYSIS. Robert H. Schuler 
(Mellon Inst., Pittsburgh, Penna.). J. Phys. Chem. 62, 
37-41 (1958) Jan. 
A general discussion of the applicability of scavenger 
methods to free radical detection in the radiolysis of 
organic systems is given along with a résumé of various 
studies which have been carried out. Detailed considera- 


tion is given to criteria necessary in the employment of 
these techniques. (auth) 


5278 CF-57-9-11 

Oak Ridge National Lab., Tenn. 

EFFECT OF RADIATION ON THE CORROSION OF 
ZIRCALOY-2. G. H. Jenks. Sept. 30,1957. 32p. Con- 
tract [W-7405-eng-26]. $6.30(ph OTS); $3.00(mf OTS). 
5279 NARF-58-5T 

Convair, Fort Worth, Tex. 

RADIATION DAMAGE TO PLASTICS AND COATED 
FABRICS. [PART]I. R. E. Johnson and F. Sicilio. Jam 
23, 1958. 55p. Project 6(1-9964). Contract AF33(600)- 
32054. (MR-N-175). 

Various plastics, plastic laminates, fabric laminates, 
glass cloth laminates, and a fabric were irradiated. The 
specimens were subjected to an average integrated fast- 
neutron flux of 6 x 10 nvt, an average integrated thermal 
neutron flux of 6 x 10" nvt, and an average integrated 
gamma flux of 5 x 10° gammas/cm*, After irradiation, 
tests were performed on irradiated and control samples 
to detect changes in physical properties resulting from the 
irradiation. The properties which showed most change 
were tensile strength, elongation, compressive and flexural 
strength, hardness, and tear strength. However, a trend 
in the changes was not discernible; for example, in some 
cases tensile strength was increased, and in samples of 
the same type materials, a decrease was noted, The 
samples displayed few changes in thermal expansion, 
dielectric constant, surface resistivity, and loss tangent, 
(auth) 
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Rare Earths and Rare-earth Compounds 


5280 

CERTAIN RARE EARTHS IN PURIFIED THORIUM AND 
URANIUM PREPARATIONS. CHEMICAL ISOLATION AND 
§PECTROGRAPHIC DETERMINATION. Cyrus Feldman and 
Janus Y. Ellenburg (Oak Ridge National Lab., Tenn.). Anal. 
Chem. 30, 418-22(1958) Mar. 

~Picrogram quantities of rare earths can be quantitatively 
separated from thorium nitrate dodecahydrate or uranyl 
nitrate hexahydrate by dissolving salt in ether —nitric acid 
mixture, stirring with cellulose, and filtering. Rare earths 
are retained on cellulose and removed with aqueous nitric 
acid (pH 2). Rare earth solution is purified by TTA extrac- 
tion. An aliquot is analyzed spectrographically. (auth) 

5281 

RADIOCRYSTALLOGRAPHIC STUDY OF THE MONOXIDE 
OF YTTERBIUM. Jean-Claude Achard and Georges 
Tsoucaris. Compt. rend. 246, 285-8(1958) Jan. 13. (In 


The radiocrystallographic study of the oxides of Yb 
showed the existence of YbO. The crystal belongs to the 
cubic face-centered system and its parameter is a = 
4,86 + 0.02 A. It is of the NaCl type. The radius of the 
bivalent Yb ion is 1.08 A. (J.S.R.) 


Separation Procedures 


AECU-3159 

Michigan. Univ., Ann Arbor. 

THE DEVELOPMENT AND EVALUATION OF RADIO- 
CHEMICAL SEPARATION PROCEDURES FOR BARIUM, 
CALCIUM, STRONTIUM, SILVER, AND INDIUM. Duane 
N, Sunderman, Feb, 22, 1956. 213p. Contract AT(11- 
1)-70, Project 7. $1.00(OTS). 

The objective of this research was to conduct a program 
of development and critical evaluation of radiochemical 
separation procedures, Procedures for individual elements 
reported in the literature were collected and subdivided 
into individual separation steps. Those steps which were 
found to be unique and to possess general applicability 
were studied experimentally to determine optimum condi- 
tions (of both yield and decontamination) for separation. 
These steps were then further evaluated under optimum 
conditions to determine the effects on the separation of a 
number of diverse but representative elements and 
materials, (auth) 


5283 AECU-3348 

Ionics, Inc., Cambridge, Mass. 

A STUDY OF GRANULAR ION EXCHANGE. Summary 
Report [for] December 1, 1952 to September 30, 1953. 
J. A. Marinsky and W. D. Potter. June 30, 1954. 26p. 
For Westinghouse Electric Corp. Atomic Power Div. 
Subcontract 14-316. $6.30(ph OTS); $3.00(mf OTS). 

An investigation was made of the thermal stability of 
ion-exchange resins. Cortrol of pH of solutions using ion- 
exchange bed columns was studied. Various anionic resin 
forms were used in conjunction with cationic resin in the 
lithium ion form. Demineralization performance at high 
throughput rates of ion-exchange beds in the hydrogen and 
hydroxyl resin forms was studied. Analysis of resins and 
water from WAPD experimental loops was carried out. 
(L.T. W.) 


5284 AERE-C/R-2325 

United Kingdom Atomic Energy Authority. Research 
Group. Atomic Energy Research Establishment, 
Harwell, Berks, England. 

THE FAST SEPARATION OF THE ALKALI METALS. 


E. A. C. Crouch, J. A. Corbett, and H. H. Willis. Oct. 
1957. 10p. $0.32(BS). 

A method of radiochemical analysis of short lived 
isotopes of Rb and Ce is described. This depends on the 
fast separation of these elements from each other, and 
from other alkali metals, on a zirconium tungstate ion 
exchange column. (auth) 


5285 CF-58-1-56 

Oak Ridge National Lab., Tenn. 

THOREX PILOT PLANT RUN AWD-1 SUMMARY. W. T. 
McDuffee and O. O. Yarbro. Jan. 6, 1958. 5p. Contract 
[W-7405-eng-26]. $1.80(ph OTS); $1.80(mf OTS). 

The processing of short-decayed thorium metal results 
in the collection of first cycle extraction column raffinate 
which contains 20 to 30% of the original mass*™ as Pa”. 
Ultimate recovery of the U*** requires storage of the raf- 
finate for decay of Pa*™**. During the Thorex Pilot Plant 
short-decay scouting run HD-19, an estimated 27 g of Pa*® 
was collected and stored as extraction column raffinate. 
The data resulting from the processing (run AWD-1) of the 
first cycle raffinate from run HD-19 are summarized. A 
period of 346 days elapsed between the completion of run 
HD-19 and run AWD-1. A one-cycle solvent-extraction 
flowsheet was used to separate U*** from fission products 
and other contaminants contained in the raffinate. The U*** 
was extracted into 6% tributyl phosphate in Amsco 125-82 
and subsequently stripped into dilute HNO,;. Feed for run 
AWD-1 was prepared by concentrating and adjusting the . 
1A-column raffinate from run HD-19 to feed specifications. 
(auth) 

5286 DP-237 
Du Pont de Nemours (E. L) & Co. Savannah River Lab., 

Augusta, Ga. 

A TEST FOR SOLVENT QUALITY. Thomas P. Garrett, 
Jr. Aug. 1957. 16p. Contract AT(07-2)-1. $0.50(OTS). 

A method was devised to give a measure of the degrada- 
tion products that appear in the solvent used in the extrac- 
tion process for the recovery of U and Pu from irradiated 
material. The method is referred to as the Zirconium 
Index Test. The value or ‘‘Z’’ number obtained from the 
test makes it possible to predict the performance of the 
solvent in the extraction process, The method involves the 
equilibration of a portion of the solvent with a Zr tracer 
solution of known concentration and activity. The equili- 
brated solvent is washed three times with HNO, and an 
aliquot is mounted and counted. The activity remaining in 
the solvent and the known concentration and activity of the 
tracer are used to calculate the amount of Zr retained by 
the solvent in moles per billion liters, This value is the 
number. (auth) 


5287 M-4400(Del.) 
Stack Gas [Problem] Working Group, AEC. 
REPORT OF AND PAPERS PRESENTED AT THE 3RD 
MEETING OF THE STACK GAS DECONTAMINATION 
WORKING GROUP HELD JANUARY 12, 1949 AT THE 
ACADEMY OF SCIENCES BUILDING. Decl. with dele- 
tions Mar. 7. 1957. 86p. $13.80(ph OTS); $4.80(mf OTS). 
Topics discussed at this meeting include: filter paper 
efficiency and the design and construction of filters; the 
removal of iodine from dissolver off-gas and design of an 
experimental iodine absorber; the absorption of tritium 
and tritium oxide by alfalfa growing in greenhouse sand- 
culture beds; the performance of sand filters; ex- 
periments on air decontamination at Los Alamos; the 
performance of air filters and accompanying monitoring 
instruments at Brookhaven; the design of cooling systems 
for air cooled reactors; the control of gaseous contami- 
nants at KAPL; and pilot plant work on solid burnable 
waste disposal and incinerator design at Mound. (C.H.) 
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RMO-4011 

Columbia Univ., New York. Mineral Beneficiation Lab. 
RECOVERY OF URANIUM FROM CHATTANOOGA SHALE. 
Quarterly Progress Report. Mar. 1957. 72p. Contract 
AT(49-1)-621. $10.80(ph OTS); $3.90(mf OTS). 

Increased retention time in countercurrent leaching 
yields a small increase in U extraction. An increase in 
time in the acid feed stage yields a slight increase in U 
extraction even though the time is decreased in the other 


stages. Rate experiments in O, pressure leaching show that 
the acid concentration attained is the major factor affecting 


extraction. Pyrite oxidation and U extraction are sub- 
stantially complete in 60 min. In systems of low terminal 
O, concentration a resolubilization of precipitated ferric 
compounds takes place with attendant reduction to ferrous 
ions. The entrained-solids chlorinators were operated 
continuously for periods up to 8 hr. Data were obtained 
correlating weight loss and metal removals with resi- 
dence time. Both chlorinators have been operated in an 
attempt to supply steady state product streams for evalu- 
ation of the fused-salt U separation method. The study of 
packed columns containing a fused mixture of KFeCl, and 
KAIC\, as U absorbent has continued. Loading and break- 
through data for runs up to 21 hr in length are reported. 
Control of the amount of fused salt in the column has been 
attempted by adjusting the temperature in the upper, 
refluxing section of the column. Experiments indicating 
that FeCl, displaces free AlCl, from a KAIC], melt may 
lead to a method for separating Fe from Al. The phase 
diagram for the system FeCl,—KCl was determined and 
the existence of two compounds, KFeCl, and K,FeCl,, 
demonstrated. Vapor pressure determinations for the 
systems KCl— FeCl, and KC]—AICI, have been carried out. 
Dissociation of the complexes KAIC], and KFeC], is indi- 


cated over a range of liquid compositions and temperatures. 


(auth) 


5289 WIN-51 
National Lead Co., Inc. Raw Materials Development Lab., 

Winchester, Mass. 

FOUR CORNERS URANIUM COMPANY ORE. J. B. 
Breymann, T. J. Sentementes, H. I. Viklund, and J. B. 
Larson, [1957]. 2lp. Contract AT(49-6)-924. $4.80 
(ph OTS); $2.70(mf OTS). 

Laboratory amenability tests were run on three samples 
received from Four Corners Uranium Co, The discussion 
includes acid and carbonate leaching, ion exchange, and 
settling of acid-leached pulps. (auth) 


5290 AERE-Lib/Trans-766 

CATHODE PROCESSES IN ELECTRODEPOSITION OF 
THORIUM FROM MOLTEN ELECTROLYTES. M. V. 
Smirnov and L. D. Yushina. Translated by R. C. Murray 
from Izvest. Akad. Nauk §.8.S.R., Otdel. Khim. Nauk. 
1285-93(1956). 12p. 

This paper was previously abstracted from the original 
language and appears in Nuclear Science Abstracts, Vol. 
11, as abstract No. 3365. 

5291 

THE JENER METHOD FOR THE EXTRACTION OF PURE 
PHOSPHORUS” FROM NEUTRON-IRRADIATED SULFUR. 
K. Samsahl. Atompraxis 4, 14-17(1958). (In German) 

A new process for extracting P* from pile-irradiated 
sulfur is described. Fine-grained sulfur which has been 
purified and irradiated is boiled with water and a small 
quantity of 2-octanol as a wetting agent, After removal of 
the 2-octanol by distillation, the pure aqueous solution of 
P™ in the form of orthophosphate is filtered off from the 
sulfur and, if necessary, is concentrated. An apparatus 
capable of extracting sulfur quantities up to 500 g is de- 


scribed together with the different steps in the extractiog 
process. The chemical and radiochemical purity of the 
final P® solution is discussed. The average total yield is 
72% for sulfur sublimate. The addition of phosphate car- 
rier produces only a slight change in the yield. The 
separation process takes about three hours. The process 
has been in routine use for a year for obtaining carrier- 
free P® at JENER (Joint Establishment for Nuclear En- 
ergy Research, Kjeller, Norway). (auth) 

5292 

ON THE ANION-EXCHANGE BEHAVIOR OF SOME QUAD- 
RIVALENT ACTINIDE ELEMENTS. Nobufusa Saito and 
Tatsuya Sekine (Univ. of Tokyo, Japan). Bull. Chem, Soe, 
Japan 30, 561-2(1957) July. 

The adsorption of Th‘*, U‘*, and Np** on anion exchange 
resins was studied. The adsorption of Th‘* from 0.1M 
(NH,),S0, solution was so complete no activity was detected 
in the effluent. The adsorbed Th‘* was easily eluted with 
1N HCl. U** was adsorbed on a resin bed of sulfate solu- 
tion containing Zn, which was used to reduce the uranyl 
ions, A green adsorption band, which was not affected by 
washing of the column with 0.01M (NH,),SO, solution, ap- 
peared near the top of the column. The U‘* was eluted 
with 6N HCl. Equilibrium experiments were carried out 
on Th‘*, Column studies of the exchange behavior of Th* 
and Np‘* were carried out. Both ions were adsorbed from 
carbonate solutions, (J.S.R.) 


5293 

SEPARATION OF A TRACE AMOUNT OF CESIUM FROM 
LARGE AMOUNTS OF POTASSIUM OR AMMONIUM BY 
COPRECIPITATION WITH THALLIUM (I) CHLORO- 
PLATINATE. Noboru Yamagata and Eisaku Tajima 
(Gunma Univ., Kiriu, Japan). Bull. Chem. Soc. Japan 30, 
674-5(1957) Sept. 

5294 

SEPARATION OF BORON ISOTOPES. I. BORON TRI- 
HALIDE ADDITION COMPOUNDS. R. M. Healy and A. A. 
Palko (Oak Ridge National Lab., Tenn.). J. Chem. Phys. 
28, 211-13(1958) Feb. 

~~ Isotopic separation factors for several gas —liquid 
systems for concentrating boron isotopes have been deter- 
mined. Separation factors at 25°C are: 


System gas 


BF,(g) vs anisole + BF, (liq.) 1,032 4 0.011 (95% C.L) 
BFy(g) vs di-n-butyl sulfide (liq.) 1.033 + 0,005 (95% C.L) 
BF,(g) vs phenol « BF, (liq.) 1,027 + 0,014 (95% C.1.) 


Separation factors for a number of BCl,;—organic systems 
have also been studied, and a new compound (C,H;),0- BCh 
has been prepared and characterized. (auth) 


SEPARATION OF BORON ISOTOPES. I. THE BF; ANI- 
SOLE SYSTEM. A. A. Palko, R. M. Healy, and L. Landau 
(Oak Ridge National Lab., Tenn.). J. Chem. Phys. 28, 
214-17(1958) Feb. 

A new gas-liquid countercurrent system has been 
developed for the separation of boron isotopes. This 
system utilizes the exchange reaction between BF; gas 
and the BF;- methyl phenyl ether (anisole) complex. Quan- 
titative dissociation of the complex is attained by heating, 
and recombination by cooling. Half-time for the isotopic 
exchange has been shown to be less than three seconds. 
The single-stage separation factor [B'*F;: anisole (iq.)/ 
B''F;- anisole (liq.)/B" F; (gas)/B" F; (gas)] varies from 
1.039 at 0°C to 1.028 at 30°C. Physical properties of the 
complex have been determined and solvent decomposition 
has been studied. (auth) 
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52% 
IS0TOPE SEPARATION BY MULTISTAGE METHODS. 
T. F. Johns. Progr. Nuclear Phys. 6, 1-25(1957). 

A general account of some of the more important multi- 
stage separation methods is given, and no attempt was made 
to discuss the basic principles involved in the processes. 
An attempt was made, however, to indicate the relative ad- 
yantages and limitations of the various separation methods. 
Some general features of cascade operation are given in 
the discussion of the electrolyte method and of continuous 
countercurrent separation methods in discussing fractional 
distillation. A number of features common to nearly all 
isotope separation plants are discussed. Some of the more 
important and representative references are listed. 
(M.H.R.) 


Sorption Phenomena 


5297 NP-6568 

Ohio State Univ., Columbus. 

REMOVAL OF IODINE FROM GAS STREAMS USING 
SILVER NITRATE IN A PACKED TOWER (thesis). Jon 
David Helms. 1957. 63p. 

It is concluded that although the rate of gaseous diffu- 
sion is very rapid, the resistance to diffusion of the ad- 
sorbed I through the Agl layer is sufficiently high to make 
this mechanism the rate-controlling step, rather than the 
mechanism of surface chemical reaction, (auth) 


5298 

HEATS OF ADSORPTION FROM CHARGE-TRANSFER 
COMPLEX THEORY. Ralph J. Brodd (National Bureau of 
Standards, Washington). J. Phys. Chem. 62, 54-5 (1958) 
Jan. 
Charge-transfer complex theory is applied to the calcu- 
lations of heats of adsorption at zero coverage for hydrogen, 
oxygen, cesium, and xenon on a number of metals. The 
dependence of heat of adsorption on the extent of adsorption 
is qualitatively accounted for. (auth) 


5299 

THE ION ADSORPTION PROPERTIES OF THORIA. 

P. J. Anderson (Atomic Energy Research Establishment, 
Harwell, Berks, Eng.). Trans. Faraday Soc. 54, Pt. 1, 
130-8 (1958) Jan. See 


Syntheses 


5300 WADC-TR-57-642 

Battelle Memorial Inst., Columbus, Ohio. 

RESEARCH ON THERMOSTABLE MOLECULES AND 
POLYMERS. [Period covered] March 10, 1956 to Novem- 
ber 30, 1957. Emil A. Lawton and Donna D. McRitchie. 
Nov. 1957. 91p. Project No, 6-(1-3044). Contract 
AF33(616)-3477. (AD-142199). 

The yields of reactions for the preparation of phthalo- 
cyanines showed that polybenzotetraazaporphins could best 
be prepared using either o-phthalonitrile and pyromellitic 
tetranitrile with metal alkoxides or diiminoisoindoline and 
tetraiminopyromellitic diimide. Considerable difficulty 
was experienced in preparing pyromellitic tetranitrile. 
This compound was synthesized near the end of the con- 
tract period by the dehydration of pyromellitic tetraamide 
with thionyl chloride. In the study of various synthetic 
routes some new compounds were prepared including, 4,5- 
dicyanophthalimide, 2,4,5-tricyanobenzamide, dimethyl! 
2,5-dibromo- and 2,5-dicyanoterephthalate and N,N'- 
diethyl pyromellitic diimide. Various copper poly- 
benzotetraazaporphins were prepared. These infusible 
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blue powders were purified by extraction and sublimation 
of copper phthalocyanine and were found to have certain 
infrared absorption peaks, These compounds were stable 
to about 530 C in vacuum but decomposed below 700 C. In 
sealed evacuated ampoules copper phthalocyanine does not 
melt up to 900 C nor exhibit much decomposition in one 
hour at 800 C. However, the slow decomposition of this 
compound at 550 C indicates the thermal stability to be a 
function of the high activation energy to decomposition 
rather than a measure of its intrinsic stability. Copper 
phthalocyanine, metal-free phthalocyanine, and poly- 
benzotetraazaporphins are unaffected by exposure to 10° 
rep in a Co™ source. Also, the conductivity of pressed 
copper phthalocyanine was about 100 times greater than 
previously observed for this compound, (auth) 


5301 WADC-TR-57-657 
Wright Air Development Center. Materials Lab., 

Wright- Patterson AFB, Ohio, 

CONFERENCE ON HIGH TEMPERATURE POLYMER AND 
FLUID SYNTHESIS [HELD AT DAYTON, OHIO ON OCTO- 
BER 23 AND 24, 1957]. Calvin H. Schmid. Dec, 1957. 
228p. Project Nos. 7340 and 7331. (AD-142285). 

The titles of the papers presented at the Conference on 
High Temperature Polymer and Fluid Synthesis are as 
follows: Materials Bottleneck; Principles of Inorganic 
Polymerization; Phosphinoborine Polymers; Chelate 
Polymers — Poly(Bis-8-Diketones); Coordination Polymers; 
WADC Internal Polymer Research Program; Stanno- 
siloxane Polymers; High Temperature Polymers; Studies 
on Heteroatomic Fluorine Compounds; Fluoroalkyl 
Silicone Polymers; Polymerization of Heterogeneous 
Catalysis; Fluorinated Polyesters and Polyamides; Im- 
proved Silicone Resins; Maleimide Heat Resistant Resins; 
WADC Internal Fluid Synthesis Program; Ary] Silanes; 
Synthesis of Polyxylylyldimethylsilane and Polyxylylyl- 
dimethylsiloxane; High-Temperature Base Stock Fluids; 
Synthesis and Evaluation of Thermally Stable Fluids 
Based on Ferrocene; Chain Type Polyphenyls; Liquid 
Ureas; and High Temperature Stable Semi-Organic Fluids. 
(W.L.H.) 


5302 WADC-TR-58-3 
Wright Air Development Center. Materials Lab., 
Wright-Patterson AFB, Ohio. 
SYNTHESIS AND CHARACTERIZATION OF NEW VINYL 
POLYMERS. Period Covered: November 1955 to August 
1957. Lester E. Coleman, Jr. and William 8. Durrell. 
Jan. 1958. 26p. Project title: RUBBER, PLASTIC AND 
COMPOSITE MATERIALS. Task title: SYNTHESIS AND 
EVALUATION OF NEW POLYMERS. (AD-142296). 
Research to determine the polymerization character- 
istics of four classes of experimental monomers and a 
preliminary evaluation of the potential of the resulting 
polymeric products as thermally stable, solvent resistant 
plastics and elastomers are reported. The perfluoroalky! 
propenyl ketones were found to copolymerize with a variety 
of comonomers such as vinyl acetate, styrene and buta- 
diene to give products ranging from powders to elastomers. 
The 1-alkyl-ilhydroperfluoroalkyl acrylates copolymer- 
ized readily and formed tough rubbery homopolymers 
which exhibited good thermal stability and low swell in 
diester-type lubricants. trans-Cinnamoy] ferrocene 
formed copolymers with a variety of comonomers but low 
conversions, copolymers or copolymers containing small 
amounts of cinnamoy! ferrocene were obtained. Reactivity 
ratio determinations of two trifluoromethyl-substituted 
styrenes indicated that substitution of the trifluoromethyl 
group on styrene increased its polymerization reactivity. 
(auth) 
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Tracer Applications 


METHOD OF THE USE OF RADIOISOTOPES IN CHEMICAL 


INVESTIGATIONS. Nikola Getoff. Atompraxis 3, 458-68 
(1957) Dec. (In German) 

A survey of the use of radioisotopes in chemical inves- 
tigations is made. The nuclear physics basis is briefly 
covered. The use of the Geiger tube and its gain and cor- 
rection factors are discussed. The statistics of measure- 
ment of the method of determination of the proper quantity 
of the active material are surveyed. Briefly, specific 
radiochemical methods are reviewed. (J.S.R.) 


Transuranic Elements and Compounds 


5304 
THE ANALYTICAL CHEMISTRY OF PLUTONIUM. 
Charles F. Metz (Los Alamos Scientific Lab., N. Mex.). 
Anal, Chem, 29, 1748-56(1957) Dec. 

A review is presented of the general chemistry of 
plutonium and applications of its analytical chemistry. 
(W.L. HL) 


5305 
ON PROBLEMS OF PREPARATION OF TRIVALENT 
NEPTUNIUM. A. D. Gel’man and M. P. Mefod’eva. 
(Inst. of Physical Chemistry, Acad. of Sciences, U.S.S.R.). 
Doklady Akad, Nauk 8.8.8.R. 117, 225-6(1957) Nov. 11. 
Russian) 

Attempts were made to produce Np** by chemical reac- 
tion of rongalite (formaldehyde sodium sulfoxylic acid, 
NaHSO, -CH,O+2H,O). The Np valence was identified 
spectrographically. The manifestations of rongalite in 
nitric acid solutions of Np and in saline acid solutions 
were observed. It was found that a more complete 
recovery (up to Np’*) was possible with saline acid solu- 
tions, (R.V.J.) 


Uranium and Uranium Compounds 


5306 AECU-3189 

[National Bureau of Standards, Washington, D. C.] 

THE EFFECT OF CRYSTALLITE SIZE ON THE BULK 
DENSITY AND STRENGTH PROPERTIES OF URANIUM 
DIOXIDE SPECIMENS. M. D. Burdick and H, S. Parker. 
June 1, 1955. 33p. NBS Project 4400. $6.30(ph OTS); 
$3.00(mf OTS). 

Room temperature flexural strengths of approximately 
13,000 psi and compressive strengths of approximately 
140,000 psi were found for specimens prepared from finely 
divided, fused, UO,. Bulk densities of approximately 92% 
of theoretical density were obtained by using the finest air- 
separated fraction. Flexural strength of specimens, made 
from the finer fractions, was found to increase with testing 
temperature. The percent linear thermal expansion of 
fused urania was found to follow a curve of the form: y = 
ax’+ bx+e and had a value of approximately 1.4 between 
room temperature and 1260°C. This expansion was inter- 
mediate within the range of expansion exhibited by ceramic 
oxides which are stable in air such as alpha-alumina, 
beryllia, thoria, and magnesia. Grain growth during a 
short period of treatment at 2000°C was rapid in shapes 
prepared from the finer fractions and appeared to vary 
inversely with the starting crystallite size, The data 
indicate that fused urania reduced to extremely fine 
crystallite size, showed the most promise for the develop- 
ment of a high-strength, high-density ware, and appeared 


to suffer no decrease in strength at use-temperatures ag 
high as 1000°C, (auth) 

5307 AECU-3630 

Westinghouse Electric Corp. Research Labs., East 

Pittsburgh, Penna, 

THE REACTION OF HYDROGEN WITH A 50 WEIGHT 
PERCENT ALLOY OF URANIUM AND ZIRCONIUM BE- 
TWEEN 542°C AND 798°C. Research Report 100FF1010- 
Rl. J. H. Singleton, R. Ruka, and E. A, Gulbransen, 
Nov. 16, 1956. 3lp. $7.80(ph OTS); $3.30(mf OTS), 

Hydrogen sorption isotherms have been measured be- 
tween 542 and 798°C at pressures of 0.001 to 70 cm of Hg. 
The isotherms give the terminal solubility of H, in the 
initial alloy phases and the limiting compositions of new 
phases containing H,. Values for the heat of solution of 
H, at all concentrations are presented. A comparison of 
the data with that of the H— Zr system indicates that, above 
a minimum H, concentration, the alloy breaks down to give 
U and Zr. The alloy then behaves, to some extent, as the 
H-—Zr system modified by the presence of U. X-ray 
diffraction studies give support to this interpretation, 
(auth) 

5308 BMI-1205 

Battelle Memorial Inst., Columbus, Ohio. 
REACTIVITY STUDIES OF URANIUM OXIDES. Dale A 
Vaughan, J. Robert Bridge, and Charles M. Schwartz. 
July 9, 1957. 15p. Contract W-7405-eng-92. $3.30 
(ph OTS); $2.40(mf OTS). 

One amorphous and three crystalline polymorphic 
modifications of UO, have been prepared by pyrolysis of 
uranyl nitrate hexahydrate. The hydration reactivity of U0 
appears to be a function of its residual N content which is, 
in turn, dependent on the method, time, and temperature of 
denitration. Amorphous UO; is more reactive than crystal- 
line UO;. The initial oxidation reactivity (the O, sorption in 
1 day at room temperature) of UO, varies with the method 
of preparation of the UO;. The average oxidation rate of 
UO, after the first day decreases with increasing N content 
of the UO; from which the UO, was made, If soluble 
nitrates are removed from UO; by water leaching prior to 
reduction, the final reoxidation reactivity of the UO, is 
increased by a factor of 10. Hydration and dehydration of 
amorphous UOs;, without leaching, decrease the final 
reoxidation reactivity of the subsequent UO, by a factor of 
10. UO, made from amorphous UO, has a higher reoxida- 
tion reactivity than when made from crystalline UO, of the 
same N content. (auth) 


5309 HW-52430 
General Electric Co, Hanford Atomic Products 
Operation, Richland, Wash. 
THE EFFECTS OF CARBON CONTENT ON THE RATE 
OF DISSOLUTION OF DINGOT URANIUM IN NITRIC 
ACID. A. L. Bement and J. L. Swanson. Nov. 11, 1957. 
20p. Contract W-31-109-Eng-52. $0.75(OTS). 
The rate of dissolution of U in HNO, is greatly influenced 
by the grain size of beta heat treated U. In this condition, 


. the effect of C content on the grain size depends either 


upon fabrication history prior to, or cooling rate during, 
heat treating. For the various types of U dissolved, a 
universal relationship was observed between the rate of 
dissolution and grain size. However, a universal relation- 
ship was not observed between dissolution rate and C 
content. Properties besides the grain size, such as strain, 
impurity content, and grain shape, must be taken into 
account for dissolution rate studies on other than as-beta 
heat treated U. (auth) 


5310 WAPD-PWR-PMM-904 
Westinghouse Electric Corp. Bettis Plant, Pittsburgh. 
RESUME OF URANIUM OXIDE DATA-—VII. J. Belle and 
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L. J. Jones, eds. Dec. 3, 1956. Decl. Mar. 21, 1957. 
100p. Contract AT-11-1-GEN-14. $2.75(OTS). 
Preparation and properties of UO, compacts, ceramic 
plates, and pellets are described. In the in-pile fission 
gas release experiment nine specimens have been ir- 
radiated and data are presented. Irradiation effects on 
yarious UO, fuel elements are described. The effect of 
the method of preparation on physical properties of UO, 
powder is described. The sintering of UO, powders is 
described. The study of the structures and properties of 
yarious uranium oxides at Battelle Memorial Inst. was 
continued. Work was started on a study of the effect of 
oxide additions to UO, bodies. Metallographic examination 
of UO,—stainless steel dispersion fuel elements has con- 
tinued in order to better understand how UO, acts in a fuel 
element under irradiation. The UO, program at MCW has 
been concerned with further evaluation studies of various 
methods of preparing powders, blends of powders, and the 
effects of adding various metal oxides to UO,. (W.L.H.) 


5311 

CRYSTALLOGRAPHIC DATA: POTASSIUM URANYL 
VANADATE, KUO,VQ,. Maria J. de Abeledo, Maria R. 
de Benyacar, and Roberto Poljak. Anal. Chem. 30, 452-3 
(1958) Mar. 

Potassium uranyl vanadate (synthetic anhydrous carnotite) 
was prepared by melting a mixture of ammonium nitrate 
with twice the stoichiometric amount of potassium vanadate; 
the technique was fundamentally that proposed by Canneri 
and Pestelle (Gazz. chim. ital. 54, 641(1924)). After cooling 
beautiful yellow plates up to 3 mm long were obtained. 
Crystal and optical properties are given. (A.C.) 

5312 

PHASE EQUILIBRIA IN THE ALKALI FLUORIDE-—URA- 
NIUM TETRAFLUORIDE FUSED SALT SYSTEMS. I. THE 
SYSTEMS LiF—UF, AND NaF-UF,. C. J. Barton, H. A. 
Friedman, W. R. Grimes, H. Insley, R. E. Moore, and 

R. E, Thoma (Oak Ridge National Lab., Tenn.). J. Am. 
Chem. Soc. 41, 63-9(1958) Feb. 

~ Detailed phase diagrams, and a description of the 
techniques which were employed, are presented for the 
systems LiF—UF, and NaF—UF,. The phase diagrams 
are complete with respect to the stable phase boundaries 
from the liquidus to 300°C and are accurate to within 5°C 
with respect to temperatures. The data were obtained 
from thermal analysis, equilibration followed by quench- 
ing, differential thermal analysis, and visual observation 
methods closely coupled with examination by x-ray dif- 
fraction techniques and optical identification of the cooled 
melts from all these procedures, The system LiF—UF, 
contains only incongruently melting compounds with the 
following peritectic liquid compositions and temperatures: 
4LiF +UF,, 26 mole % UF,, 500°C; 7LiF *6UF,, 40 mole % 
UF,, 610°C; and LiF -4UF,, 57 mole % UF,, 775°C. A 
single eutectic occurs at 27 mole % UF, and 490°C. The 
compound 4LiF + UF, has a lower limit of stability at 
470°C, whereas 3LiF + UF, is metastable. Five compounds 
occur in the system NaF-—UF,. Congruent melting points 
were found for 3NaF + UF, at 629°C and 7NaF *6UF, at 
718°C. Peritectic liquids occur at 32.5 mole % UF, and 
648°C for 2NaF + UF, and at 37 mole % UF, and 673°C for 
5NaF *3UF,. NaF +2UF, has a subsolidus upper limit of 
stability at 660°C. Eutectic liquids appear at 21.5 mole % 
UF, and 618°C, 28 mole % UF, and 623°C, and 56 mole % 
UF, and 680°C. The compound 3NaF - UF, has a transition 
at 528°C and is unstable below 497°C; the compound 

5NaF +3UF, is not stable below 630°C. The only stable 
modification of 2NaF + UF, above 273°C is a hexagonal 
form not previously reported. The “‘a-2NaF + UF,” phase 
reported by Zachariasen apparently is 5NaF +3UF,, and 
the y-2NaF - UF, which he described is metastable. (auth) 


5313 
THE ANALYTICAL CHEMISTRY IN THE STUDY AND 
VALORIZATION OF URANIUM ORES. Note No. 10. A. 
Herculano de Carvalho. Lisbon, Junta de Energia Nuclear, 
1957. 10p. (in French) 

A criterious selection of the known analytical methods 
for the determination of U is presented with regard to the 
application of these methods in the study of valorization of 
U ores, especially the European Portuguese ores. Sugges- 
tions are made for an international codéperation in codrdina- 
tion of the research and analytical methods and their 
practical applications. (tr-auth) 

5314 

MICROGRAPHIC CORROSION OF URANIUM BY CHEMI- 
CAL OXIDATION. H. Monti and J. Bloch. Metaux 
(Corrosion— Ind.) No. 375, 9p(1956). (In French) _ 

A chemical method for the formation of oxide films on 
U so that the substructure could be examined in ordinary 
light was developed. The technique involved treating the 
U samples by electrolytic polishing in a phospho-chromic 
alcohol bath, anodic oxidation in the bath at a charge of 1 v 
for 10 sec, and chemical oxidation for 2 to 3 min in a boil- 
ing saturated solution of Na,P,O,. Uranium and its alloys, 
both irradiated and non-irradiated samples, can then be 
examined metallographically in ordinary light. (J.S.R.) 
5315 
MICROGRAPHIC EXAMINATION OF URANIUM BY FOR- 
MATION OF EPITAXIC LAYERS BY ATMOSPHERIC AND 
ANODIC OXIDATION. A. Robillard, R. Boucher, and P. 
Lacombe. Metaux(Corrosion—Ind.), No. 375, 12p(1956). 
In French) 

On an electrolytically polished surface of U, etched under 
low charge in an aceto-chromic electrolyte, it is possible 
to obtain layers of epitaxic oxide which reveal the relative 
orientation of the grain, of the macle, and of the band of 
deformation. This epitaxic oxidation can be obtained by 
air oxidation or by anodic oxidation. The results obtained 
by the two methods are equivalent. The advantage of the 
anodic oxidation is its rapidity and the absolute stability 
of the oxide layer. The layer of atmospheric oxide con- 
tinues to grow and deviates in coloration more and more. 

The great sensitivity of the oxidation method allows the 
detection of weak disorientations in the case of polygonic 
structures. By this method a separate phase is shown by 
fine particles surrounded by areolas. This separate phase 
is almost uniquely concentrated on the boundary grains, on 
the subboundary of polygonization, and immediately over 
or under the macles. Finally the method also reveals the 
migrations of the grain boundaries, The weak variations 
of the substructure of U under prolonged irradiation in a 
reactor can be determiued. (tr-auth) 


5316 

FLUORESCENT BEAD TEST FOR URANIUM IN VARIOUS 
SOLUTIONS. A. F. Fioletova. Zhur. Anal. Khim, 2, No. 6, 
718-19(1957) Nov.-Dec. (In Russian) 


Waste Disposal 


5317 AECU-3608 
California, Univ., Berkeley. Sanitary Engineering 
Research Lab. 
THE MOVEMENT OF RADIOSTRONTIUM THROUGH 
NATURAL POROUS MEDIA. Progress Report No, 2 
Covering Period July 1, 1955 to June 30, 1956. Richard G. 
Orcutt, Warren J. Kaufman, and Gerhard Klein. Nov. 1, 
1956. 58p. Contract AT(11-1)-34. $9.30(ph OTS); 
$3.60(mf OTS). 
The feasibility of discharging radioactive wastes into 
underground formations is dependent on the predictability 
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of the movement of certain hazardous radioisotopic com- 
ponents. This progress report examines several theories © 
concerned with the equilibria and kinetics of ion-exchange 
as they apply to estimating the rate of underground move- 
ment of radiostrontium. Laboratory studies were con- 
ducted with the objective of testing the applicability of 
these theories to estimating the displacement and disper- 
sion of radiostrontium fronts in natural media. The porous 
media studied with both batch and column systems in- 
cluded several connate-water bearing sands, an agricul- 
tural soil, and a standard halloysite clay. The parameters 
investigated were the exchange capacity, various expres- 
sions of equilibria, the influence of calcium, sodium, and 
hydrogen ions on the rate of strontium movement, the 
hydraulic rate of liquid application, and the rate coeffi- 
cients controlling the ion-exchange reactions. The results 
indicate that a proper application of existing ion-exchange 
theory will greatly reduce the uncertainties in estimating 
the rate of radiocontaminant travel through natural media 
and may ultimately provide criteria for the design of 
subsurface disposal systems. (auth) 


ENGINEERING 


5318 AEC-tr-3143 

PROPELLANTS FOR LIQUID ROCKET ENGINES. (Topliva 
Zhidkostnyk Raketnykh Dvigateley). G. B. Sinyarev and 

M. V. Dobrovol’skii (Dobrovol’skiy). Translated from 
p.129-73 [of] FLUID ROCKET ENGINES: THEORY AND 
DESIGNING. State Publishing House for Defense Industry, 
Moscow, 1955. 61p. 


Heat Transfer and Fluid Flow 


5319 AEDC-TR-57-11 
Battelle Memorial Inst., Columbus, Ohio. 
DETERMINATION OF PREFERRED METHOD OF PRO- 
DUCING AIR TEMPERATURES ENCOUNTERED IN 
FLIGHT BY HYPERSONIC AIRCRAFT AND MISSILES. 
J: M. Allen, J. F. Quirk, J. J. Ward, and D. R. Bussman. 
July 1957. 72p. Contract AF40(600)-680. (AD-131407). 
The investigation of (1) the feasibility of heating air to 
extremely high temperatures with equipment compatible 
with the requirements of large supersonic and hypersonic 
wind tunnels, and (2) the determination of a preferred 
method of producing this high temperature air is sum- 
marized. (auth) 


5320 AERE-C/M-337 
United Kingdom Atomic Energy Authority. Research 

Group. Atomic Energy Research Establishment, 

Harwell, Berks, England. 

HEAT CONDUCTION IN CHARCOAL COLUMNS, E. 
Glueckauf and R. E. Watts. Jan. 1958. 6p. (HTR/CWP/ 
P-6). 

The coefficient of thermal conductivity of charcoal beds 
was determined experimentally. Also the thermal con- 
ductivity of charcoal beds containing copper gauze to 
facilitate heat conduction was measured. (auth) 


5321 ANL-5822 

Illinois Inst. of Tech., Chicago. Heat Transfer Lab. 

HEAT TRANSFER FROM RODS NORMAL TO SUBCOOLED 
WATER FLOW FOR NON-BOILING AND SURFACE- 
BOILING CONDITIONS UP TO AND INCLUDING BURN- 
OUT. Final Report. S. P. Kezios and Riobert] K. Lo. 
Jan. 1958. 156p. Project No. 6074. For Argonne 


National Lab. Contract W-31-109-eng-38, Subcontract 
No, 31-109-38-453. $4.00(OTS). 

Forced-convection heat transfer from an electrically 
heated Chromax wire oriented normal to a subcooled 
water flow was experimentally investigated with and 
without change of phase. Experiments were carried out yp 
to the limit of burnout, and photographic observations were 
also made, The variables employed in this study range 
were the velocity from 1 to 6.8 ft/sec, subcooling in the 
range 140 to 80°F, and heat flux density up to 3.5 x 10# 
Btu/hr ft?. Pressures at the test section ranged from 15 
30 psia. The results and conclusions are discussed, (auth) 


5322 IDO-28007 

Aerojet-General Corp., Azusa, Calif. 

DETERMINATION OF BURNOUT LIMITS OF POLY- 
PHENYL COOLANTS. Summary Report. T. C. Core and 
K. Sato. Feb. 14, 1958. 89p. Contract AT(04-3)-44, 
$2.50(OTS). 

An experimental investigation was conducted to establish 
the burnout limits of a polypheny!l mixture (15% diphenyl, 
58% ortho-terphenyl, 24% metaterphenyl, and 3% para- 
terpheny]), diphenyl, Santowax R, and monoisopropy!- 
bipheny! for various pressures, fluid velocities, and fluid 
temperatures. The preheated liquid was passed through an 


_ electrically heated, '4-in.-OD tube (0.020-in. wall) with 


an unheated rod (0.188-in.diam) inserted concentrically 
to form an annular passage, with an equivalent hydraulic 
diameter of 0.272 in. The electrical power input to the tube 
was increased by increments until the tube was damaged 
and/or the outside-wall temperatures rose rapidly to a 
high value (indicating film boiling). A best-fit correlation 
was obtained for the critical heat flux of the polyphenyl 
mixture. An empirical equation was obtained for the criti- 
cal heat flux, (Q/A), , of the 48 diphenyl tests: Q/A),= 
454 AT, V"* + 116,000 (Btu/ft? hr). The critical heat 
flux for the ten Santowax R tests was correlated by the 
following equation: (@/A), = 552 AT,,, V+ 152,000 
Btu/ft? hr. A burnout correlation was not obtained with 
monoisopropylbipheny! for the test conditions covered in 
this program. (auth) 


5323 ISC-874 

Ames Lab., Ames, Iowa. 

FLOW OF AN AQUEOUS SLURRY THROUGH A VERTICAL 
TUBE. Harold E. Wolfe and Glenn Murphy. Mar. 1957, 
70p. Contract W-7405-eng-82. $2.00(OTS). 

The upward vertical flow of a slurry was investigated 
utilizing photographic techniques with the intention of 
obtaining data on solid phase concentration and velocity 
distribution and to evaluate the use of photography as a 
tool in slurry analysis. An analytical expression for the 
ratio of the specific weight of the mixture in the tube to the 
specific weight of the mixture discharged was derived and 
used to verify certain assumptions indicated in the 
photographic study. (auth) 

5324 ISC-908 

Ames Lab., Ames, lowa. 

MASS TRANSFER IN LOW VELOCITY GAS STREAMS. 
John E. Frandolig and R. W. Fahien. June 1957. 72p. 
Contract W-7405-eng-82. $2.00(OTS). 

Experimental studies of the mixing of coaxial streams 
of carbon dioxide and air at ambient temperature and 
atmospheric pressure were made at Reynold numbers of 
1695, 4510, and 7605. The test section consisted of a verti- 
cal, 4-inch galvanized iron pipe. Carbon dioxide was in- 
troduced into the center of an air stream free of moisture 
and carbon dioxide by means of an injection tube which ex- 
tended the full length of a calming section 14 feet 4 inches 
long. Radial concentration profiles of carbon dioxide were 


measur’ 
were wi 
thermal! 

anemon 
the enti 
numeri 
vary si 
compli 
mate @ 
tions d 
transfe 

| total di 

positio 
5325 
Naval 
NUCL 
the Pe 
| Spec 
terphe 
sampl 
sults 
of: 
treatn 
Additi 
regio 
| tions 
5326 
Naval 
NUCL 
Perio 
Der 
parat 
hydra 
room 
when 
Pt-li 
vs. Si 
ina 
solid 
prece 
5327 
Sandi 
EFF: 
AN 
1957. 
Th 
axia] 
| cons 
jete 
earl 
side: 
5328 
[We: 
UPI 
0.09 
M. 
OTS 
T 
mac 
0.05 
cha 
wer 
| 80°. 
10° 


measured at three positions downstream. Gas samples 
were withdrawn by a pitot type probe and analyzed by a 
thermal conductivity cell. Velocity distributions were 
determined by means of a five-loop, circular hot-wire 
anemometer. Total diffusivities of carbon dioxide in air for 
the entire radius of the pipe were computed by a semi- 
numerical method. The total diffusivities were found to 
vary significantly with position in the pipe and to be rather 
complicated functions of local flow conditions. An approxi- 
mate analytical solution of the general mass transfer equa- 
tions describing the system was employed to compute 

total diffusivity values representative of the over-all mass 
transfer process. This solution was derived assuming the 
total diffusivity and velocity to be independent of radial 
position. (auth) 


5325 NRL-4876 
Naval Research Lab., Washington, D. C. 
NUCLEAR POWER PROBLEMS. Progress Report for 
the Period October 1, 1956 to December 1, 1956. 13p. 
Specific heat values are included for diphenyl, m- 
terphenyl, m-m-quaterphenyl, and one of the high tar 
samples over the temperature range, 200 to 500°F. Re- 
sults of studies of corrosion products formed by the action 
of-H,O and oxygenated solutions on low carbon steel during 
treatment at room temperature and 600°F are given, 
Additional data were obtained in the stable film boiling 
region for a heated stainless steel rod under static condi- 
tions in a pool of H,O at atmospheric pressure. (For 
preceding period see NRL~4854.) (M.H.R.) 


5326 NRL-4904 
Naval Research Lab., Washington, D. C. 
NUCLEAR POWER PROBLEMS. Progress Report for the 
Period December 1, 1956 to February 1, 1957. 15p. 
Densities and viscosities for monoisopropyl diphenyl] and 
paraterphenyl are given. The behavior of iron oxide and 
hydrated oxide slurries in low carbon steel capsules at 
room temperature and observations on products formed 
when iron oxides and hydrated oxides are heated in sealed 
Pt-lined Ni capsules at 600°F are summarized. Heat flux 
vs. surface temperature results are given for heat transfer 
in a pool of H,O at atmospheric pressure using a heated 
solid monel rod * in. in diam. x 4 in. in length. (For 
preceding period see NRL-4876.) (M.H.R.) 


5327 SC-4127(TR) 

Sandia*Corp., Albuquerque, N. Mex. 
EFFECT OF JET DENSITY ON INDUCED FLOW AROUND 
AN AXIALLY SYMMETRIC JET. F.G. Blottner. Oct. 
1957. 22p. Contract [AT(29-1)-789]. $0.75(OTS). 

The effects of jet density on the induced flow around an 
axially symmetric jet without pressure gradients are 
considered. The induced flow velocities decrease as the 
jet exit density decreases, and a scaling law proposed 
earlier is approximately correct for the type of jet con- 
sidered. (auth) 


5328 WAPD-TH-340 
[Westinghouse Electric Corp. Atomic Power Div., 

Pittsburgh]. 

UPFLOW BURNOUT DATA FOR WATER AT 2000 PSIA IN 
0.097 IN. x LIN. x 27 IN. LONG RECTANGULAR CHANNELS. 
M. Troy. [July 1957]. 13p. $3.30(ph OTS); $2.40(mf 
OTS). 

To extend the range of variables, burnout tests were 
made on water at 2000 psia, flowing vertically upward in 
0.097 in. x 1 in. x 27 in. long rectangular stainless steel 
channels (nominal L/D = 153). A total of 53 burnout points 
were obtained covering conditions from 100% exit quality to 
80°F exit subcooling, mass velocities from 0.1 to 4.7 x 
10° Ib/hr-ft? and inlet water subcoolings from 36° to 536°F. 


Most of the points for higher heat fluxes and flow rates 
were obtained with the new 2500 KW power supply. This 
region could not previously be studied with the old power 
supply. (auth) 

5329 

HEAT TRANSFER. K. J. Wootton (General Electric Co.). 
Atomic Ene Rev. 1, 23-6(1957) Mar. 

The heat transfer in gas-cooled reactors is described. 
The processes involved in the transfer of heat from the 
uranium to the coolant gas stream and the transfer of heat 
from the coolant gas to the water and steam are described. 
(W.L.H.) 

5330 

THE RECORDING OF PRESSURE DISTRIBUTIONS IN 
POROUS MEDIA DURING FLUID FLOW EXPERIMENTS. 
T. O’Donnell,-D,.H, Edwards, N. Collis-George, and 

E. G. Youngs (Agricultural Research Council, Cambridge, 
Eng.). J. Sci, Instr. 35, 63-4(1958) Feb. 

A nuli-point method is described of recording in a short 
time interval pressure distributions in a porous medium 
during fluid flow experiments. Small cells, buried at 
numerous points in the porous material, measure the 
pressure distribution which is recorded in a separate 
laboratory. (auth) : 


Materials Testing 


5331 IGR-TN/CA-768 
United Kingdom Atomic Energy Authority. Industrial 

Group. Capenhurst Works, Capenhurst, Ches., England. 
EXPERIMENTS ON A FLUID PISTON BEARING. J. L. 
Dickson, Sept. 1957. 12p. 

The theory of the fluid piston bearing is outlined, and 
an expression is obtained for the load-carrying capacity of 
such a bearing when the flow through it is fully turbulent. 
Experimental results show that the load-carrying capacity 
with turbulent flow is only some 70% of the theoretical. 
(auth) 


5332 KAPL-M-EDL-58 

Knolls Atomic Power'Lab., Schenectady, N. Y. 
CONTROL CYLINDBR GUIDE BEARING TESTS NOS, 9, 
12, AND 14, D, B, Vail, Mar. 12, 1954. Decl. Mar. 2, 


1957, 55p.)Contract W-31-109reng-52. $9.30(ph OTS); 


$3.60 (mf, OTS). “ 

Bearings of Kennametal K-138A (inner ring) and 
Carboloy 779 (outer ring) were oscillated in liquid Na at a 
temperature of 850°F to determine the effects of various 
groove configurations upon the coefficient of friction and 
the amount of wear. The data accumulated are intended to 
serve as a basis for selecting the most suitable groove 
configuration for control cylinder guide bearings for the 
Submarine Intermediate Reactor. The results reported 
include those of the ungrooved bearing as well as the 
performance of the bearings with 144 and 188 grooves per 
360° of circumference, (auth) 


5333 SC TM-46-58 (51) 

Sandia Corp., Albuquerque, N. Mex. 

HIGH PULSE VOLTAGE EFFECT ON CARBON RESIS- 
TORS. G. E. Ingram. Feb. 4, 1958. 8p. Contract 
AT(29-1)-789. $1.80(ph OTS); $1.80(mf OTS). 

This technical memorandum describes the extent of non- 
linear resistance which occurs when 13,000-ohm, 2-watt, 
5-per cent carbon resistors are used in the kilovolt region 
as a voltage dividing system. This type of system was used 
to obtain the oscillograms in SCTM-229-57(51), Experi- 
mental Study of High-Voltage One-Shot Ferromagnetic _ 
Explosive-Electric Transducers, and was believed to be 
reliable within 15 per cent. Subsequent to the publication 
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of SCTM229-57(51), an investigation of carbon resistors 
proved that it is entirely possible for this type of resistive 
divider, with 20 kv per resistor, to introduce as much as 
100% error in high voltage pulse measurements. (auth) 


5334 SCTM-284-57(51) 
Sandia Corp., Albuquerque, N. Mex. 
ENERGY- ABSORBING CHARACTERISTICS OF SEVERAL 
MATERIALS, Vaughn Parfitt. Oct. 29, 1957. 75p. 
Contract AT(29-1)-789. $12.30(ph OTS); $4.50(mf OTS). 
The successful performance of numerous tasks requires 
that energy be absorbed by a cushionable material. The 
energy-absorbing capabilities of a cushion can best be 
determined from a dynamic stress-strain curve of that 
material. In the absence of sufficient dynamic data one 
must turn to static stress-strain curves for this informa- 
tion. Compiled herein, for various materials, are the 
energy~-absorbing capabilities obtained from static curves. 
For several materials, dynai ic curves are presented also. 
A comparison of the energy- .bsorbing properties of these 
materials can be made and, within limits, the design of 
cushions can be effected. (auth) 


'335 WADC-TR-57-343 

Crucible Steel Co, of America, Pi 

A STUDY OF THE METALLURGICAL PROPERTIES 
THAT ARE NECESSARY FOR SATISFACTORY BEARING 
PERFORMANCE AND THE DEVELOPMENT OF IM- 
PROVED BEARING ALLOYS FOR SERVICE UP TO 1000°F. 
Period Covered: January 1, 1956 to March 31, 1957. 
Gopal K. Bhat and Alvin E. Nehrenberg. Sept. 4, 1957. 
73p. Project title: METALLIC MATERIALS. Task title: 
HIGH TEMPERATURE ALLOYS. Contract AF33(616)- 
3318. (AD-142117). 

The use of bearings made from hot work steels and 
other tool steels in experimental engines has resulted in a 
few premature engine failures, Unfortunately, very little 
has been known about the elevated temperature properties 
such as hot hardness, compressive yield strength, resist- 
ance to softening and structural and dimensional stability 
of these hot work and other tool steels. The work done to 
obtain these material properties for 29 steels ranging in 
type from SAE 52100, its modifications, to hot work and 
other tool steels is reported. An analysis of the data ob- 
tained shows that Halmo, VSM, M50, M10, T1, M2, Ml and 
two experimental compositions one, Steel B, containing 
0.70 C, 4.20 Cr, 0.60 V, and 5.30 Mo, and the other, Steel 
G, containing 1.31 C, 4.07 Cr, 4.13 V, 5.75 W, and 4.87 
Mo, are suitable for elevated temperature aircraft bearing 
application. From a point of view of temperature range of 
application these steels have been classified as follows: 
room temperature up to 700°F, Halmo 1; room tempera- 
ture up to 800°F, VSM, M50, M10, and Steel B; and room 


temperature up to 900°F, T1, M2, Ml, and Steel G. None of | 


the steels investigated appeared suitable for application at 
1000°F. (auth) 
5336 
THE FUNDAMENTALS OF DIFFERENTIAL RADIATION 
MEASUREMENTS. Richard A. Nickerson (Sandia Corp., 
Livermore, Calif.). J. Soc. Non-Destructive Testing 16, 
24-7, 41(1958) Jan.-Feb. Toa 
The use of radiation as a means of nondestructive testing 
or gauging is based upon the ability of the user to discrim- 
inate between changes of small magnitude in the amount of 
radiation which interacts with the work. It is the purpose of 
this paper to summarize the mathematical treatment of ab- 
sorption processes and to clarify the factors which affect 
the sensitivity of one’s ability to discriminate between these 
small differences. (auth) 


A FURTHER HANDBOOK OF INDUSTRIAL RADIOLOGy, 
W. J. Wiltshire, ed. London, Edward Arnold, Ltd., 1957, 
340p. 

_ The subjects discussed in this volume by chapters are: 
High-Voltage X-Ray Generators; Natural and Artificial 
Sources for Gamma Radiography; Scattered Radiation; 
Radiographic Quality and Sensitivity; Films and Their 
Processing; The Reproduction of Radiographs; Fluoros- 
copy; Electrical Methods for Detection and Measurement; 
Weld Radiography; Castings and Their Radiography; Micro. 
radiography; Flash Radiography; Stereo Methods; Industrig] 
Xeroradiography; and An Introduction to Applied X-Ray- 
Diffraction Methods. (W.L.H.) 


Pumps 


5338 AERE-R/R-2275 
United Kingdom Atomic Energy Authority. Research 

Group. Atomic Energy Research Establishment, 

Harwell, Berks, England. 

ANALYSIS OF EXPERIMENTAL D.C. PUMP PERFORM- 
ANCE AND THEORY OF DESIGN. D. A. Watt. July 1967, 
59p. $1.44(BSI). 

The performance characteristics of an experimental 
d-c pump operated on Hg are interpreted in terms of an 
equivalent resistance net-work. The method of deriving 
this from the results is explained, and it is shown that a 
special term must be included to allow for the difference 
between the apparent e.m.f. after wall and end loss have 
been eliminated and the full value of the e.m.f. generated 
between the electrodes, This difference is about 12% in the 
experimental design of length/breadth ratio c/b = 7/3, 
Shaped pole pieces were used to extend and grade the field 
in the end regions, It is confirmed that the cases of 
greatest field extension had the smallest end effect loss, 
The results are expressed in terms of non-dimensional 
ratios and it is shown that after subtracting the main wall 
loss the maximum liquid efficiency is 57%. This is not 
dependent on resistivity and so would be applicable to Na 
in a geometrically similar design. Wall losses are more 
significant with Hg than they would be with Na, but the 
maximum developed efficiency of the experimental pump 
is 44%. Formulas are suggested for limited extrapolation 
of numerical coefficients peculiar to the geometry of this 
pump. (auth) 


Waste Disposal 


5339 1GS-R/R-2 

United Kingdom Atomic Energy Authority. Industrial 
Group H. Q., Risley, Lancs, England, 

THE DISPOSAL OF RADIOACTIVE WASTE TO THE SEA 

DURING 1956 BY THE UNITED KINGDOM ATOMIC EN- 

ERGY AUTHORITY. H. J. Dunster. Jan. 1958. 4p. 
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Ceramics and Refractories 


5340 AFOSR-TN-57-768 

Illinois, Univ., Urbana. 

THE EFFECT OF PRE-STRESSING ON THE STRENGTH 
OF CERAMIC COATINGS. Report No. 79. J. H. 
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Lauchner, D. G. Bennett, R. M. King, and D. W. Ports. 
Sept. 1957. 35p. Contract AF18(603)-28. (AD-136758). 
Ceramic coatings studied were found to fracture when 
tensile strains of about 1,000 x 10° in./in. were exceeded. 
Compressive failure, in the form of spalling, was found to 
occur when strains in the order of 10,000 x 10~ in./in. 
were induced, Coatings were observed to fracture when the 
critical strain was exceeded in any portion of the cross 
section, When composites were loaded in axial tension, 
the coating— metal interface (under low residual strain) 
failed at a strain of about 1,000 x 10~ in./in. Incipient 
fracture in tensile buckling was not necessarily surface 
propagated. It appeared that high residual coating com- 
pressive stresses result in fracture from within the 
coating body. Torsion testing of coated sheet iron indi- 
cated the prestress factors to be secondary to the strain 
rate-angle or twist relationship. Specimen thickness and 
reproducibility were principal factors, (auth) 
5341 IGRL-T/C-67 
AN APPARATUS FOR DETERMINING THE THERMAL 
CONDUCTIVITY OF REFRACTORIES. D. M. Shakhtin. 
Translated by E. G. Peters from Zavodskaya Lab. 22, 869- 
711956). 4p. 
5342 
REACTION OF TWO SOLID PHASES IN PREPARATION 
OF BARIUM TITANATES. Pierre Turlier, Lucien 
Eyraud, Charles Eyraud, and Marcel Prettre. Compt. 
rend, 246, 422-5(1958) Jan. 20. (In French) 
~The synthesis of BaTiO, by the air calcination of 
equimolecular quantities of BaCO, and TiO, offers a 
particularly interesting case of solid-solid reaction. The 
technique of differential thermal analysis, together with a 
thermogravimetric technique and x-ray-diffraction analy- 
sis, was used to interpret the observed phenomenon. 
(J.8.R.) 


Corrosion 


5343 CF-51-7-135 (Del.) 

Oak Ridge National Lab., Tenn. 

RESISTANCE OF METALLIC MATERIALS TO CORRO- 
SION ATTACK BY HIGH TEMPERATURE LITHIUM. 
Interim Report. J. E. Cunningham. July 23, 1951. Decl. 
with deletions Mar. 8, 1957. 78p. $12.30@h OTS); $4.50 
(mf OTS). 

Liquid-metal corrosion studies conducted discourage use 
of Li as a heat transfer fluid. Data clearly indicate that 
molten Li is a more difficult coolant to contain than is the 
alkali metal Na. Specific results on the various pure metais 
tested in an Fe capsule under static conditions are that 
Armco Fe, Nb, Ta, Zr, U, and Ti pass good resistance; 

W limited resistance; and sintered Co, V, Mo, Be, Cr, Ni, 
Mn, and silicon poor resistance to corrosive attack by Li 
at 1000°C. At lower temperatures the above metals except 
for Ni show good corrosion resistance to Li. (W.L.H.) 


5344 CF-57-4-139 

Oak Ridge National Lab., Tenn. 

HRP DYNAMIC SLURRY CORROSION STUDIES [FOR] 
QUARTER ENDING APRIL 30, 1957. E. L. Compere, 

H. C. Savage, S. A. Reed, R. M. Warner, W. C. Ulrich, 
H. D. Cole, 8, R. Buxton, and J. A. Russeli, Jr. Apr. 30, 
1957. 52p. Contract [W-7405-eng-26]. $9.30(ph OTS); 
$3.60(mf OTS). 

The assembly of a second ThO, slurry corrosion test 
facility, loop BS, was completed, and 2010 hr of operation 
on the slurry have been logged. Dynamic slurry corro- 
sion loop CS was modified by replacing the three annular- 


flow corrosion sample barrels with standard-type sample 
barrels. A new letdown-type sample device to facilitate 
removal of sample of the circulating ThO, slurry was 
installed on both loops BS and CS. Corrosion data and 
operational observations are given for six ThO, slurry 
runs made at 300°C in 100A pump loops BS and CS. Four 
of the tests in loops BS were made to complete a study of 
the effect of SO?” on the corrosive effects of slurries at 
approximate concentrations of 500 g of Th per kg of water. 
The fifth test in loop BS circulated slurry prepared from 
650°C-calcined ThO, at an average concentration of 428 g 
of Th per kg of water for 500 hr at 300°C In a 500-hr run 
in loop CS, slurry prepared from a different batch of 
800°C-calcined ThO, was circulated at 300°C at an average 
concentration of 516 g of Th per kg of water. Low attack 
rates were generally observed in toroid tests with slurries 
prepared from either high- or low-calcined ThO,. A new 
development model of the rotator for an in-pile slurry 
toroid is described. (W.L.H.) 

5345 HW-53389 

General Electric Co. Hanford Atomic Products Operation, 

Richland, Wash. 

HIGH TEMPERATURE AQUEOUS CORROSION PRODUCT 
FILMS ON ALUMINUM. V.H. Troutnmer. Nov. 15, 1957. 
39p. Contract W-31-109-Eng-52. $1.25(OTS). 

The corrosion product films formed on Al alloys 1245 
and X8001 in water at 310°C were examined by x-ray 
diffraction and by electron and optical miscroscopy. A 
technique was developed for replicating the inner surface 
(the surface adjacent to the base metal) of the corrosion 
product films for electron microscope examination. Many 
optical and electron micrographs and stereographs of the 
inner and outer corrosion product surfaces are presented. 
Several conclusions are reached with regard to the struc- 
ture of the corrosion product films and their relationzhip 
to the corrosion processes. (auth) 


5346 HW-53963 
General Electric Co, Hanford Atomic Products 
Operation, Richland, Wash. 
CORROSION OF ALUMINUM IN DEIONIZED WATER. 
Progress Report [for] September 1957— December 1957. 
J. A. Ayres and R. L. Dillon. Dec. 6, 1957. 9p. Con- 
tract [W-31-109-eng-52]. $1.80(ph OTS); $1.80(mf OTS). 
Static and dynamic tests were conducted to determine 
the effects of flow, hydrogen ion concentration, common 
ion effect, and inhibitors on corrosion rates of Al. Auto- 
clave studies were designed to determine rates and 
mechanism of corrosion. (J.E.D.) 


5347 NRL-4813 

Naval Research Lab., Washington, D. C. 

NUCLEAR POWER PROBLEMS. Progress Report for the 
Period July 1, 1956 to August 1, 1956. 10p. 

Properties of corrosion products of Fe formed in 
aqueous or oxygenated systems are tabulated. A supply of 
four of these compounds in fair purity was obtained and 
the results of exploratory experiments to determine their 
behavior at 600°F are given, (For preceding period see 
NRL-4810.) (M.H.R.) 


5348 NRL-4854 

Naval Research Lab., Washington, D. C. 

NUCLEAR POWER PROBLEMS. Progress Report for the 
Period August 15, 1956 to October 1, 1956. 15p. 

Results of studies of corrosion products formed by the 
action of H,O and oxygenated solutions on low carbon steel 
at room temperature are tabulated. Some qualitative 
studies of fouling of the test section of the diphenyl loop 
with the high tar fluid are discussed, Heat transfer data 
in the stable film boiling region are plotted. (For preced- 
ing period see NRL-4813.) (M.H.R.) 
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5349 NRL-5006 
Naval Research Lab,, Washington, D. C. 
NUCLEAR POWER PROBLEMS. Progress Report for the 
Period June 1 to August 1, 1957. 5p. 
More results on the corrosion of mild steel in aerated, 


CO,-free H,O at room temperature are given. (For preced- 


ing period see NRL-4972.) (M.H.R.) 


5350 NRL-5047 
Naval Research Lab., Washington, D. C. 
NUCLEAR POWER PROBLEMS. Progress Report for the 
Period August 1 to October 1, 1957. 6p. 
(For preceding period see NRL-5006.) 


5351 NRL-5084 
Naval Research Lab., Washington, D. C. 
NUCLEAR POWER PROBLEMS. Progress Report for the 
Period October 1 to November 1, 1957. 7p. 

Results of stress corrosion experiments on type 347 
stainless steel capsules cont ining NaCl solutions (500 to 


530 ppm chloride) are sumr -rized. Microscopic examina- 


tion of the inside capsule surfaces showed evidence of 
localized attack in capsules containing H,O,. Progress in 
reactor shielding calculations is reported. (For preceding 
veriod see NRL-5047.) (M.H.R.) 


39352 NRL-5115 
Naval Research Lab., Washington, D. C. 
NUCLEAR POWER PROBLEMS. Progress Report for the 
Period December 1, 1957 to February 1, 1958. 6p. 

A new capsule design for stress corrosion testing is 
presented, Reactor shock problems are mentioned briefly. 
(For preceding period see NRL-5084.) (M.H.R.) 


5353 WAPD-NCE-3975 
[Westinghouse Electric Corp. Atomic Power Div., 

Pittsburgh. ] 

STRINGER-TYPE CORROSION OF ZIRCALOY-2. R. B. 
Gordon, July 10, 1957. 18p. $3.30(ph OTS); $2.40 
(mf OTS). 

The average corrosion quality of current Zircaloy-2 as 
determined by surface appearance of corrosion samples is 
definitely inferior to that of the early Zircaloy-2 used for 
the first Nautilus core. A suitable heat treatment to 
salvage rejected Zircaloy-2 has been demonstrated on a 
laboratory scale but remains to be proven in production. 
The basic cause or causes of stringer corrosion in 
Zircaloy, and particularly in Zircaloy-2, have not yet been 
identified. However, the observed freedom of stringer 
corrosion in ingots which have either been partial-atmos- 
phere melted or extruded from the beta temperature 
region may ultimately lead to an understanding of the 
dominant chemistry and processing factors. The implica- 
tions of the corrosion of Zircaloy-2 in highly localized 
regions with respect to service in naval reactor cores 
cannot be assessed at this time. Carefully controlled 
small-scale in-pile experiments or examination of sub- 
assemblies from S1W Core 4 will be required before final 
conclusions can be reached on this point; however, some 
preliminary information should be gained from observa- 
tion of recent irradiation samples. (auth) 

5354 AEC-tr-3145 

ADSORPTION AND INCORPORATION OF SULFUR IONS 
IN ZIRCONIUM OXIDE FILMS. (Adsorbimento ed 
Inglobamento di Ioni Solforici nei Film di Ossido di 
Zirconio). Mario Maraghini and Maria Serra. Trans- 
lated from Ricerva sci, 27, 2468-74(1957). 12p. 

The purpose of the present research was to study 
whether the minimum ratio (Cl~)/(SO;) which leads to 
corrosion of the gaging instrument corresponded to a 
phenomenon of substitution on the part of Cl~ over the 
entire area of the electrode, or whether such substitution 


occurred only in certain microscopic zones of the surface 
corresponding to certain characteristics derived from 
impurities, imperfections, etc. By the use of solutions 
containing S**O; confirmation was obtained that the de- 


struction of the passivity of zirconium brought about by 
Cl” ions coincides with the substitution of the latter for 
the SOf ions in the adsorbed surface layer; it has been 
further determined that in the anodic film formed in a 
Na,SQ, solution, a sizeable number of SO; ions remain 
incorporated, (auth) 


Geology and Mineralogy 


5355 AECU-3177 
Arizona. Univ., Tuscon. Coll. of Agriculture. 
URANIUM ACCUMULATION IN PLANTS AS IN INDICATOR 
OF URANIUM DEPOSITS IN THE SOIL. Final [Progress] 
Report, 1953-1955. Edwin B. Kurtz, Jr. and Roger Y, 
Anderson. [Mar. 1956]. 24p. Contract AT(11-1)-278. 
$4.80(ph OTS); $2.70(mf OTS). 

An alpha scintillation method for the analysis of U accu- 
mulation in plants as an indicator of U deposits in the soil 
was developed. (W.L.H.) 


5356 RME-3154 
Pennsylvania State Univ., University Park. Coll. of 

Mineral Industries. 

AN INVESTIGATION OF THE AMOUNT AND DISTRIBU- 
TION OF URANIUM IN BASE METAL SULFIDE MINERALS 
IN VEIN ORE DEPOSITS. Annual Report for April 1, 1956 
to April 30, 1957. H. D. Wright, J. J. Hutta, W. P. Shulhof, 
and C. M. Smith. Nov. 29, 1957. 24p. Contract AT(49-6)- 
991. $0.75(OTS). 

Field work during Aug. 1956 was devoted to detailed 
sampling in the Sunshine mine, Coeur d’Alene district, 
Idaho, and a number of deposits in the Walapai and Maynard 
mining districts, near Kingman, Arizona. On the basis of 
the first year’s studies, these deposits appeared to be the 
best suited for detailed study of the relationship of uranium 
content of sulfide minerals to that of the associated ore. 
Laboratory studies have been continued along the lines de- 
scribed in the Annual Report for July 1, 1955—March 31, 
1956, RME-3142. Thick-source alpha-count determinations 
of equivalent uranium were made on 184 concentrated, 
acid-cleaned samples of galena, sphalerite, pyrite, and 
chalcopyrite, and these are being checked with fluorimetric 
determinations provided by New Brunswick Laboratory, 
AEC. Beta-gamma determinations of equivalent uranium 
were made on the bulk ore associated with the sulfides. A 
test of correlation was made between sulfide uranium con- 
tent and the associated bulk ore uranium content. In addi- 
tion to testing the entire group of data, sub-groups repre- 
senting individual sulfides and individual mines or districts 
were tested. Significant values of the correlation coef- 
ficient were obtained for all groups representing a sizable 
amount of data, and probably will ultimately be obtained 
for those groups with fewer data where enough additional 
samples are available. A rather general correlation be- 
tween uranium content in sulfides and in the associated ore 
is indicated by these tests. Counting of alpha tracks in 
autoradiographs of crushed, acid-cleaned sulfide grains has 
been continued. Several means have been used in an at- 
tempt to establish a ‘‘standard’’ distribution of alpha tracks 
in non-contaminated samples for comparison with the 
distribution obtained from individual samples, in order to 
detect ‘‘contamination’’ uranium as opposed to that intro- 
duced during crystallization. Preliminary results are en- 
couraging but further development is necessary. Parage- 
netic studies have been completed on the more important 
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mines and districts sampled, and the sequence of deposition 
interpreted is described for the Detroit and Golconda 

mines, Walapai district, Arizona; the Carroll mine, Central 
City district, Colorado; and the Sunshine mine, Coeur 
d'Alene district, Idaho. Experimental studies of solid 
solution of uranium in hydrothermally grown crystals of 
galena, sphalerite, and pyrite have been conducted. Suit- 
able conditions for the growth of satisfactory crystals of 
each sulfide were established by experimentation, and 

study of the solid solution of uranium in each sulfide as a 
function of temperature, pressure, and composition of 
charge has been started. A reconnaissance study of trace 
elements associated with uranium in sulfides from several 
localities has been made. The preliminary results showed 
some variation in cobalt, nickel, silver, bismuth, antimony, 
manganese, and arsenic in sulfide samples containing 
varying amounts of uranium, and indicated the desirability 
of further study of these elements in relation to uranium 
content. Analytical procedures of adequate sensitivity and 
precision are being developed for determination of these 
elements at very low levels in small sulfide samples. 

(auth) 


5357 

THE ORIGIN OF URANIFEROUS IMPREGNATIONS IN 
THE CARBONIFEROUS SCHISTS OF SAINT HIPPOLYTE 
(UPPER RHINE). Arnold Grimbert. Bull. soc. geol. 
France (6) 6, 707-12(1956). (In French) 

The hypothesis of sedimentary origin of uraniferous 
mineralization in carboniferous schists should not sys- 
tematically be eliminated (and automatically catalogued 
as metalliferous) in spite of the presence of sulfurs which, 
classically, are considered hydrothermal formations. 
(tr-auth) 


5358 
URANIUM DEPOSITS IN WESTERN NORTH DAKOTA AND 
EASTERN MONTANA. Donald Towse (Univ. of California, 
Los Angeles). Econ. Geol. 52, 904-13(1957) Dec. 
Exploration in the lignite basin in western North Dakota 
and eastern Montana followed discovery of trace amounts 
of U in Paleocene lignites. Proved and probable reserves 
of more than 200,000 tons of lignite containing more than 
0.10% uranium oxide have been developed. Bedded and 
lenticular deposits in both lignite and sandstone beds were 
concentrated by circulating ground water. Most of the U is 
in complex C—U compounds. Metatyuyamunite and autunite 
are common secondary minerals. Ore deposition is con- 
trolled by carrier bed permeability, by host-rock petrog- 
raphy, and by structure. The milling of lignite to produce 
4 metal is a difficult process to perfect. Progress in 
milling is necessary before this potential U reserve can 
become an economic ore. (auth) 


LEAD ISOTOPE COMPOSITION OF PERUVIAN GALENAS. 
J. Laurence Kulp, G. C. Amstutz, and F. Donald Eckelmann 
(Columbia Univ.,New York). Econ. Geol. 52, 914-22(1957) 
Dec. 
Isotopic abundance measurements have been made on the 
Pb from nineteen galena samples covering a wide range of 
geographical and geological settings in the Tertiary hydro- 
thermal mineralization of the Central Peruvian Andes. The 
results are strikingly similar, suggesting origin from a 
homogeneous magmatic source derived from an average 
crustal environment with regard to its U/Pb and Th/Pb 
ratios. The consistency of the Pb isotopes through all zones 
of mineralization and over great vertical and horizontal 
extent is further evidence against significant fractionation of 
these isotopes during transportation and deposition. (auth) 


5360 
GEOLOGY AND URANIUM DEPOSITS OF THE CARIBOU 
AREA, BOULDER COUNTY COLORADO. F. B. Moore, 

W. 8S. Cavender, and E. P. Kaiser. U. 8. Geol. Survey 

Bull. 1030-N. 1957. 38p. and 5 illus. Available from 

U. 8. Government Printing Office for $1.25. 

The Caribou silver-mining area is underlain by schists 
and gneisses of the Idaho Springs formation and the 
Boulder Creek granite, both units of Precambrian age, 
and monzonite of Tertiary(?) age. Most of the U occurs in 
mesothermal Pb—Ag veins which cut the monzonite in an 
area less than a half mile square; a few Pb—Ag veins and 
a few Au veins occur in the Idaho Springs formation but 
are relatively unimportant. The total value of metals 
produced from the area is estimated to be about $6,000,000. 
The Pb—Ag deposits occur in two sets of interconnecting 
fractures; a northeast-striking series of shear fractures 
which parallel the regional trend, and a west-striking 
series of tension fractures. The deposits o:-cur in shoots 
localized chiefly at junctions of veins occupying the frac- 
tures but to a lesser extent where strike and dip of the 
fractures change. Few of the veins have been worked to 
depths of more than 300 ft. In the Caribou area pitchblende 
in quantities of more than trace amounts has been found 
only in the Radium vein in two ore shoots at depths be- 
tween 900 and 1,140 ft. The larger shoot has a horizontal 
dimension of 75 ft along the vein and extends from the 
920 level to the 1140 level; the smaller shoot has a 
horizontal dimension of 35 ft along the vein and extends 
upwards 70 ft from the 1040 level. In both shoots pitch- 
blende occurs in a 4 to 6-inch-wide streak along the 
footwall side of the vein. Most of the pitchblende is soft 
and sooty, but in places sooty pitchblende encloses small 
quantities of a hard botryoidal pitchblende. Silver, Pb, 
Zn, and carbonate minerals are in contact with but are 
not intermixed with the pitchblende. There is no apparent 
difference in mineralogy, other than the presence of 
pitchblende, between the U-bearing veins and other 
Pb— Ag veins at Caribou. (auth) 

5361 

MONAZITE IN PART OF THE SOUTHERN ATLANTIC 
COASTAL PLAIN. Lincoln Dryden. U. 8. Geol. Survey 
Bull. 1042-L. 1958. 39p. and 4 illus. Available from 
U. 8. Government Printing Office for $0.75. 

Sediments and rocks of the inner part of the southern 
Atlantic Coastal Plain have been sampled and examined 
for monazite. Most of the samples were collected from 
the Tuscaloosa formation of Cretaceous age, the McBean 
and Barnwell formations of Eocene age, and from Pleisto- 
cene deposits. A few samples were taken from other for- 
mations and from Recent stream and flood-plain sediments. 
Samples were split, separated in bromoform, and the heavy 
mineral suites were analyzed for radioactivity with a 
Geiger counter. The results of these analyses were con- 
verted to percentages of monazite in heavy minerals, and 
these percentages were used to calculate pounds of mona- 
zite per cubic yard of sediment. The monazite in these 
sediments presumably was derived principally from the 
two monazite belts in the Piedmont, but the geographic 
distribution of monazite in sediments along the Coastal 
Plain does not suggest any particular part of one or both 
belts as the source, nor does it suggest the way in which 
monazite was transported and deposited. All the heavy- 
mineral suites, except those taken from streams draining 
the Piedmont province, contain about the same association 
of minerals. Imenite and leucoxene commonly make up 
half or more of the suite and though percentages of the 
other minerals are quite variable, an average order of 
abundance might be: zircon, rutile, monazite, staurolite, 
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kyanite, sillimanite, tourmaline, and spinel. Stream and 
flood-plain sediments brought from the Piedmont contain 
these minerals plus epidote, garnet, and hornblende. 
Streams rising within the Coastal Plain contain the re- 
stricted suite, and have more monazite in their heavy 


minerals than do the streams draining the Piedmont. (auth) 


5362 

PRELIMINARY TECTONIC MAP OF EASTERN MONTANA 
SHOWING THE DISTRIBUTION OF URANIUM DEPOSITS. 
MINERAL INVESTIGATIONS FIELD STUDIES MAP MF 
126. F. W. Osterwald and B. G. Dean. Washington, U. S. 
Geological Survey, 1958. $0.50. 

5363 

PRELIMINARY TECTONIC MAP OF WYOMING EAST OF 
THE OVERTHRUST BELT, SHOWING THE DISTRIBUTION 
OF URANIUM DEPOSITS. MINERAL INVESTIGATIONS 
FIELD STUDIES MAP MF 127. F. W. Osterwald and B. G. 
Dean. Washington, U. S. Geological Survey, 1958. $0.50. 
5364 


PRELIMINARY TECTONIC MAP OF WESTERN NEBRASKA 
AND NORTHWESTERN KANSAS SHOWING THE DISTRIBU- 


TION OF URANIUM DEPOSITS. MINERAL INVESTIGA- 


TIONS FIELD STUDIES MAP MF 129. F. W. Osterwald and 


B. G. Dean. Washington, U. S. Geological Survey, 1958. 
$0.50. 

5365 

PRELIMINARY TECTONIC MAP OF NORTHERN COLO- 
RADO AND NORTHEASTERN UTAH SHOWING THE DIS- 


TRIBUTION OF URANIUM DEPOSITS. MINERAL INVESTI- 
GATIONS FIELD STUDIES MAP MF 130. F. W. Osterwald 
and B. G. Dean. Washington, U. S. Geological Survey, 1958. 


$0.50. 

5366. 

PRELIMINARY GEOLOGEK MAP OF THE MOUNT PEALE 
1 NW QUADRANGLE SAN JUAN COUNTY, UTAH. 


MINERAL INVESTIGATIONS FIELD STUDIES MAP MF 140. 


W. D. Carter and J. L. Gualtieri. Washington, U. 8. 
Geological Survey, 1958. $0.50. 


Metals and Metallurgy 


5367 AECU-3619 
Massachusetts Inst. of Tech., Cambridge. Dept. of 

Metallurgy. 

ACTIVITIES IN LIQUID AND SOLID METAL SYSTEMS. 
Progress Report [for] February 1, 1957 to January 31, 
1958. John F. Elliott. Nov. 1, 1957. 5p. Contract 
AT(BO-1)-1888. $1.80(ph OTS); $1.80(mf OTS). 

The results of the work on activities is the Mn— Pb—Bi 
alloys, solubility of Fe—Ni alloys in Pb, and phase distri- 
bution in Fe—Ni-— Pb and Fe—Ni-—Pb—C systems are 
briefly summarized. (For preceding period see AECU- 
3385.) (J.E.D.) 


5368 AECU-3621 


SOLUBILITY OF HYDROGEN IN THE 50 WEIGHT PER- 
CENT URANIUM— ZIRCONIUM ALLOY. Scientific Paper 
100FF1010-P1. Earl A. Gulbransen, Kenneth F. Andrew, 
and Roswell J. Ruka. Oct. 16, 1956. 34p. $6.30(ph 
OTS); $3.00(mf OTS). 

The reaction of He with the epsilon phase of the 50 
wt. % U—Zr alloy is studied using a sensitive vacuum 
microbalance apparatus to prepare the alloys, a sensitive 
McLeod gage to measure the dissociation pressures, and 
x-ray diffraction analyses to determine the phases present 
in the alloy. Although the reaction of H, with the alloy is 


very rapid at 100°C for oxide free surfaces, homogeniza- 
tion is very slow. Hydrogen alloys are prepared in the 


composition range of Up 997 tO Up 19; 
and the dissociation pressure measurements determined jp 


the temperature range of 300 to 600°C. Due to the slow 
processes of homogenization, the hydride ZrH, » is not 
readily precipitated below 400°C. On heating to 525°C ang 
cooling, the hydride is readily formed for compositions of 
Up.28Z 9.12 Ho.o35 and higher. For lower H, compositions, thy 
hydride is not found in the x-ray diffraction patterns on 
heating these compositions to 525°C and cooling. It is 
suggested that small hydride nuclei are formed which are 
not observable by x-ray diffraction methods. Due toa 
slow rate of metallic diffusion, these nuclei cannot grow, 
The solubility of H, in the alloy is determined to be 
approximately 0.02 at. % at 500°C. This is a smaller value 
than that found for pure Zr. However, the heat of solution 
of hydride is +8,900 + 1,000 calories per gram atom and 
compares with a value of +8,600 calories per gram atom 
found for Zr, A transformation of the epsilon to gamma 
phase of the alloy is found near 550°C. (auth) 


5369 AF-TR-6517(Pt. V) 
Illinois Inst. of Tech., Chicago. Armour Research 

Foundation. 

DETERMINATION OF THE TENSILE, COMPRESSIVE AND 
BEARING PROPERTIES OF FERROUS AND NONFERRO(S 
STRUCTURAL SHEET MATERIALS AT ELEVATED TEM- 
PERATURES. Period covered: June 1955 to July 1956. 
Donald E. Miller. Aug. 1956. 102p. ARF Project No. 
KO 91. Contract AF33(616)-3145. (AD-142218). 

To provide data for the establishment of design criteria, 
the compressive and bearing properties of six Al alloys, 
three Mg alloys, two Ti alloys, two stainless steels, and 
one alloy steel have been determined at elevated tempera- 
tures. Tensile data were also obtained for all materials 
except the stainless steels. Each material was tested at 
several temperatures as follows: 2014-T6, 7075-T6, and 
X7178-T6 Al alloys and M1-H24, AZ31-H24, and AZ31-0 
Mg alloys at 200, 300, 400, 500, and 600°F; 2024-T3 Al 
alloys at 212, 300, 400, 500, 600, and 700°F; 2024-TS81 and 

2024-T86 Al alloys at 200, 300, and 400°F; annealed Ti, 
cold-rolled Ti, Type 301 half-hard stainless steel, Type 
302 annealed stainless steel, and SAE 4130 alloy steel at 
400, 600, 800, and 1000°F. Specimens of all materials 
were aged for 0.5 hr at test temperature prior to testing. 
The test materials used in the program were leftover 
portions of sheets which had been tested previously. They 
had been in storage for periods ranging from 3 to 5 yrs. 
Analysis of the test data suggested that long room tem- 
perature aging has a substantial effect on the elevated 
temperature properties of certain hard-rolled and heat- 
treated alloys. The properties of the fully annealed ma- 
terials, however, appeared to be unaffected by protracted 
aging at room temperature. Test specimens, equipment, 
and procedures are described in detail, and test results 
are presented in both tabular and graphical form. (auth) 
5370 ANL-5559 

Argonne National Lab., Lemont, Il. 

THE FABRICATION OF FUEL SUBASSEMBLIES FOR TH 
BORAX-II REACTOR. David E. Walker and Robert A. 
Noland. Jan. 1958. 35p. Contract W-31-109-eng-38. 
$1.00(OTS). 

Each Borax-Iil fuel subassembly consists of a group of 
aluminum-clad aluminum-uranium alloy fue! plates 
arranged in an MTR-type array. The fuel plates are 
electric-resistance spot-welded to two aluminum side- 
plates and an aluminum central-support plate. An 
anuminum-0.6 wt. % boron, burnable poison strip is at- 
tached to each fuel subassembly. The poison strips aré 
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made by hot extruding a mixture of aluminum and ele- 
mental boron powders in the desired proportions. (auth) 


5371 BMI-810(Del.) 

Battelle Memorial Inst., Columbus, Ohio. 

PROTECTIVE COATINGS FOR MOLYBDENUM. C. F. 
Powell, R. P. Jones, A. C. Secrest, E. M. Sherwood, and 

1. E. Campbell. Feb. 17, 1953. Decl. with deletions Feb. 
13, 1957. 30p. Contract W-7405-Eng-92. $4.80(ph OTS); 
$2,70(mf OTS). 

Fifteen-mil-thick Mo sheet was satisfactorily protected 
from air oxidation at 2200°F by being coated (siliconized) 
at 2550°F in a H atmosphere containing 10 to 27 vol.% of 
siCl, vapor. Coatings varying between 3.8 and 6.4 mils gave 
complete protection at the test conditions for periods rang- 
ing from 138 to 616 hr. The vapor-deposited silicide coat- 
ings were brittle at room temperature and coated specimens 
could not be bent cold. The addition of Cr or P to the vapor- 
deposited coatings did not improve the ductility or oxidation 
resistance of the coatings. Painted-and-sintered coatings of 
Ni-Cr-—Si powder mixtures were also highly protective to 
Mo in air at 2200°F, but were not as reliable as the vapor- 
deposited coatings. However, protection for periods as long 
as 190 hr was obtained with 3-mil-thick coatings on a signif- 
icantly large number of specimens. These coatings had 
advantages over vapor-deposited coatings in that they were 
ductile at room temperature, and could be more easily 
applied to large, irregularly shaped objects. (auth) 

5372 BMI-1226 

Battelle Memorial Inst., Columbus, Ohio. 

PROGRESS RELATING TO CIVILIAN APPLICATIONS 
DURING SEPTEMBER 1957. Russell W. Dayton and 
Clyde R. Tipton, Jr. Oct. 1, 1957. Decl. Nov. 7, 1957. 
62p. Contract W-7405-eng-92. $1.50(OTS). 

Data are given on the creep properties of Zircaloy-2 and 
Zircaloy-3 at elevated temperatures. Burst strength of 
welded Zircaloy-2 and Zr tubes at elevated temperatures is 
given. A study of the effects of micronizing on UO, is pre- 
sented. Some uranium corrosion rates in boiling solutions 
of electrolytes are given. Hardness and grain-size data are 
given for Nb-alloy strips annealed one hour at 1500°C. 
Experiments are in progress to study the effects of applied 
bonding load and the strain energy of cold working on the 
bonding process. The reaction of sintered UC, with various 
gases was investigated. Data are presented on the reaction 
rate of Nb with hydrogen. An investigation of the effects 
of sodium on the mechanical properties of Ta is presented. 
(W.L.H.) 


5373 BMI-1249 

Battelle Memorial Inst., Columbus, Ohio. 

THE EFFECT OF PRIMARY ALPHA ON THE BETA 
DECOMPOSITION OF ZIRCONIUM -URANIUM—OXYGEN 
ALLOYS. David L. Douglass and Lyle L. Marsh, Jr. 
Jan. 14,1958. 17p. Contract W-7405-eng-92. $0.75 
(OTS) 

The effect of primary alpha present during the solution- 
treating cycle on the incubation period for the decomposi- 
tion of beta and on the resultant structure has been deter- 
mined for Zr-base alloys containing from 7 to 15 wt. % U 
and from 0.094 to 0.29 wt. % O. Prior-existing alpha de- 
creased the time at which precipitation of Widmanstiatten 
alpha started and increased the rate of precipitation. The 
microstructure of transformed alloys was correlated with 
tentative isothermal-transformation diagrams. (auth) 


5374 CF-57-10-6(Rev.) 

Oak Ridge National Lab., Tenn. 

LITHIUM SYMPOSIUM— ANALYTICAL PROCEDURES 
AND HIGH-TEMPERATURE CORROSION. Reading List. 
E. E. Hoffman and D. H. Jansen. Jan. 20, 1958. 32p. 


Contract [W-7405-eng-26]. $6.30(ph OTS); $3.00(mf OTS) 
A list of 222 references pertaining to corrosion by 
molten Li and related subjects was compiled in connection 
with a Lithium Symposium held at the Oak Ridge National 
Laboratory on August 7-8, 1957. This list is by no means 
exhaustive but it is thought to contain most of the informa- 
tion presently available on these subjects. In many cases 
the individual references will contain additional 
(auth) 


5375 LM/TAB-6 

MSA Research Corp., Callery, Penna. 

LIQUID METALS TECHNOLOGY ABSTRACT BULLETIN 
FOR THE PERIOD NOVEMBER 1 TO JANUARY 15, 1958. 
Feb. 1, 1958. 23p. 


5376 NACA-TN-3990 

National Bureau of Standards, Washington, D. C. 
EFFECT OF CRYSTAL ORIENTATION ON FATIGUE- 
CRACK INITIATION IN POLYCRYSTALLINE ALUMINUM 
ALLOYS. J. G. Weinberg and J. A. Bennett. Aug. 1957. 
22p. 

Tests on large-grained specimens of 1100 and 5052 
aluminum alloys indicate that fatigue cracks initiate in 
preexisting slipbands on planes that are parallel to (111) 
planes. Bending and torsional fatigue tests were conducted 
to determine which factors influence the initiation of 
cracks. In bending fatigue it appears that grain size and 
shape as well as resolved shear stress were influential, 
while in torsional fatigue the resolved shear stress ap- 
peared to be the only important factor. (auth) 


5377 NACA-TN-4032 

Lewis Flight Propulsion Lab., Cleveland. 

REDUCTION OF OXIDIZED NICHROME V POWDERS AND 
SINTERING OF NICHROME V BODIES. Paul Sikora and 
Philip Clarkin. Sept. 1957. 19p. 

Methods of obtaining essentially oxide-free powders were 
evaluated by oxygen analyses, tensile tests, and micro- 
structures of specimens made from reduced powders. The 
three techniques that effectively lowered the oxygen content 
of as-received powders at 1800 to 2150°F in a hydrogen 
atmosphere were tumbling the powder in a rotary furnace. 
heating with sodium hydride, and heating with carbon. 
Microstructures and tensile properties of several speci- 
mens made from reduced powder by pressing, sintering, 
and hot-swaging were nearly equivalent to those of wrought 
material. No consistent correlation existed between tensile 
properties and residual-oxygen content. (auth) 


5378 NP-6563 

Watertown Arsenal Lab., Mass. 

JOINING OF SHEET TITANIUM. Bimonthly Progress 
Report No. 4. D, M. Daley, Jr. and C. E. Hartbower. 
Dec. 31, 1957. 10p. 

The tensile properties of weldments at both room tem- 
perature and short-time elevated temperatures were deter- 
mined for Al— Ti-—V and Al—An-— Ti welds. Al—Ti-V 
filler wire was used in joining both the alpha-beta (Al—V) 
and the all-alpha (Al—Sn) base metals. (auth) 


5379 NP-6573 
Battelle Memorial Inst. Titanium Metallurgical Lab,, 

Columbus, Ohio. 
THE FEASIBILITY OF USING MOLTEN METALS FOR 
THE SOLUTION HEAT TREATMENT OF TITANIUM 
SHEET ALLOYS. D. J. Maykuth and E. 8. Bartlett. Dec. 
19, 1957. 14p. 

This memorandum summarizes a literature survey on 
the reactions of Ti with molten metals and the results of a 
brief laboratory program investigating the feasibility of 
using molten metals for the solution heat treatment of Ti 
sheet alloys. (auth) 
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5380 NP-6575 
Battelle Memorial Inst., Columbus, Ohio. 
RESEARCH AND DEVELOPMENT OF PROCEDURES 
FOR THE JOINING OF SIMILAR AND DISSIMILAR HEAT- 
RESISTING ALLOYS BY ULTRASONIC WELDING. Prog- 
ress Report [for] October 1, 1957 to December 31, 1957. 
N. E. Weare, R. E. Monroe, J. N. Antonevich, and D. C. 
Martin, Jan. 15, 1958. 20p. Contract AF33(616)-5342. 
The assembly of equipment, the instrumentation of the 
equipment, and the calibration and proving of the instru- 
mentation were investigated. The welding equipment has 
been instrumented to allow readings of frequency, clamp- 
ing force, thermocouple signals, and tip displacement dur- 
ing the weld cycle. Studies have been initiated to deter- 
mine the mechanism of bonding and to study the effects of 
welding variables on ultrasonic welds. The following 
observations have been made in studies of weld thermal 
cycles: The temperature at weld sites rises during weld- 
ing for the first few seconds (about 5 seconds) and then 
remains constant for any additional welding time. The 
breaking load of welds reaches a maximum value at the 
weld time corresponding to the change in slope of the time-. 
temperature curve. Breaking loads of welds subjected to 
longer weld times are erratic. Increasing the relative mo- 
tion between the weld samples increases the rate of tem- 
perature rise and the peak temperature. Weld strength also 
appears to be increased. The temperature at weld sites is 
influenced by the weld tip and anvil design, coupling of the 
weld tip and anvil to the sample sheets, clamping force, 
and weld-tip displacement. Initial work on the effects of 
welding variables on the strength of Al ultrasonic welds 
has shown the following: Weld tensile-shear strength in- 
creases with increasing power settings (higher tip displace- 
ments) and clamping force and weld tensile-shear strength 
initially increases with weld time but begins to decrease 
after the optimum weld time is exceeded. All observations 
made to date indicate that the thermal cycle at weld sites 
is an important factor in obtaining satisfactory ultrasonic 
welds. (auth) 


5381 NYO-4773 
Massachusetts Inst. of Tech., Cambridge. 
MEASUREMENTS OF DEFORMATION RESULTING FROM 
GRAIN BOUNDARY SLIDING IN ALUMINUM AND 
ALUMINUM—MAGNESIUM ALLOYS FROM 410 TO 940°F. 
Hans Brunner and Nicholas J. Grant. Feb. 1958. 27p. 
Contract AT(30-1)-1973. $4.80(ph OTS); $2.70(mf OTS). 
The contribution of grain boundary sliding to total 
elongation in creep of pure Al was determined quantita- 
tively as a function of temperature and solid solution 
alloying with Mg. It is shown experimentally that the de- 
formation due to grain-boundary sliding is not necessarily 
a constant fraction of the total elongation during the course , 
of any one test. It is demonstrated that the increased 
severity of plastic deformation in the immediate vicinity 
of sliding grain boundaries is the consequence of the ser- 
ration of the grain boundaries. Direct observation shows 
that the migration of subgrain boundaries plays a role in 
the accommodation of grain boundary sliding along ser- 
rated grain boundaries as weil as in the deformation of the 
grains. (auth) 


5382 NYO-7926 
Aeroprojects, Inc., West Chester, Penna. 
APPLICATIONS OF ULTRASONIC ENERGY. Progress 
Report No. 6 Covering Period from October 1, 1957 to 
November 30, 1957. Jan. 1958. 29p. Contract AT(@0-1)- 
1836. $4.80@h OTS); $2.70(mf OTS). 

An ultrasonic treatment capsule for high-temperature 
dispersion work was completed and filled with a UO,—NaK 


slurry. Preliminary experiments on energy attenuation jp 
this slurry suggested a maximum ultrasonic treatment 
depth of ¥, inch. The ultrasonic coupler showed no evidencs 
of cavitation erosion after a 1'/, hour run at 500 watts 
power input. Particle size evaluation indicated that the 
initial UO, particles having an average diameter of 8.5, 
were fractured to 5.8 by this treatment. It therefore ap- 
pears that this method is feasible for dispersion of loosely 
agglomerated flocs of UO, in NaK, which is accomplished 
more readily than particle breakup. Experiments directa 
toward ultrasonic agglomeration of Bi,S, in Bi at frequen- 
cies of 75 ke and 300 kc produced agglomeration in one tes; 
at 75 kc, but the evidence was insufficient to establish this 
as an ultrasonic effect. Further work is planned. Ultra- 
sonic application during precipitation of thorium oxalate 
from thorium nitrate and either solid or liquid oxalic 
acid produced a precipitate of fine, unagglomerated parti- 
cles in the size range of 1 to 2u. Coalescence of 2% oil-ip- 
water emulsions was produced by ultrasonic treatment ing 
specially designed 320 kc vessel. After 5 minutes of treat- 
ment, the emulsified oil content was reduced to less than 
0.1% at flow rates up to 105 ml/min. (For preceding period 
see NYO-7919.) (auth) 


5383 ORNL-1302(Del.) 

Oak Ridge National Lab., Tenn. 

METALLURGY DIVISION QUARTERLY PROGRESS RE- 
PORT FOR PERIOD ENDING APRIL 30, 1952. W. H. 
Bridges, ed. Sept. 22,1952. Decl. with deletions Feb. 
20, 1957. 132p. Contract W-7405-eng-26. $19.80(ph 
OTS); $6.30(mf OTS). 

Thorium Research. The effect of quenching temperature 
on the hardness of Th—C alloys is described. The effect 
of quenching temperature and oxygen content on the hard- 
ness of Th—O, alloys is discussed. The effects of Be, Cr, 
and C additions on the properties of pure Th are described. 
The mechanical properties, recrystallization, and fabrica- 
tion of Th are given. Preferred Orientation of Uranium. 
Fabricating conditions, preferred orientation, and exami- 
nation of alpha-extruded U rods are given. The creep rate 
of beta-treated normal U and of extruded Th is given. 
Properties of some high-temperature brazing alloys are 
given. Welding conditions are given for cone-arc welding 
of stainless steel tube-to-header joints. Homogeneous 
Reactor Program. Analysis of various compacts containing 
B,C are given. Preliminary work on the variables involved 
in welding Ti was started. Experimental work to deter- 
mine the effects of various impurity elements on the im- 
pact properties of Ti and Zr was started. A metallographi¢ 
examination of Ames Th cold worked and annealed for 60 
minutes is presented. Experimental Plate-Cladding Pro- 
gram. The cladding of Th and U with Zr is discussed at 
length. The cladding of Th with Al is described. Experi- 
ments on welding of Th, U, and Zr plates are presented, 
(W.L.H.) 


5384 ORN L-1366(Del.) 

Oak Ridge National Lab., Tenn. 

METALLURGY DIVISION QUARTERLY PROGRESS RE- 
PORT FOR PERIOD ENDING JULY 31, 1952. W. H. 
Bridges, ed. Dec. 8, 1952. Decl. with deletions Mar. 9, 
1957. 3lp. Contract W-7405-eng-26. $4.80(ph OTS); 
$2.70(mf OTS). 

Physical Metallurgy of Reactor Materials, Mechanical 
properties of a series of Th—C alloys ranging in C content 
from 0.02 to 0.22% were determined. The effect of quench 
ing temperature on the hardness of pure Th was investi- 
gated. The effect of aging temperature on the hardness of 
Th—Cr alloys was determined. The effect of quenching 
temperature on the hardness of Th—Cr—C alloys is given. 
Data are given on the mechanical properties of Ames Th, 
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The effect of cold work on the recrystallization of Th is 
described. Reactor Component Fabrication. A picture 
frame method of Zr cladding of U is described. A method 
of sealing the sheared edge of Zr clad U plate by edge 
welding is presented. Zirconium cladding of Th is de- 
scribed. Fundamental Physico-Metallurgical Research. A 
tentative phase diagram of the Ag— Zr system is presented. 
The preparation of In—Zr alloys by arc-melting methods 

is described. (W.L.H.) 


5385 TID-5263(Del.) 

Markite Co., New York. 

TEMPERATURE DISTRIBUTION ANALYSIS FOR A ME- 
CHANICALLY BONDED FUEL ELEMENT. Ellis Blade 
and J. A. Cutler. July 1953. Decl. with deletions Mar. 
18,1957. 13lp. For [Westinghouse Electric Corp. 

Atomic Power Div.] Contract AT-11-1-GEN-14, Sub- 
contract No. 14-348. (MKC-805-2(Del.)). $21.30(ph OTS); 
$6.90 (mf OTS). 

Temperature distributions within the core and cladding 
of a WAPD fuel element have been calculated. The fuel 
element consists of 20 mils of cladding on a cylindrical 
core, Y, inch in diameter, 6 feet long, and rated for service 
at a power output of 20 x 10° BTU/hr ft*. The calculations 
are concerned primarily with the transfer of heat through a 
mechanically bonded cladding and with the resulting tem- 
perature distribution and maximum core temperature. 

Both diffuse and discrete types of defects in the mechani- 
cal bond have been considered, as well as such effects as 
radiation, gas conduction, and interfacial oxide contam- 
inants. (auth) 


5386 WADC-TN-57-396 
Wright Air Development Center. Materials Lab., 

Wright- Patterson AFB, Ohio, 

THE EFFECT OF HEAT TREATMENT ON THE STABIL- 
ITY AND CREEP RESISTANCE OF A Ti-—Al-—Mo ALLOY. 
[Period covered] February 1957 to October 1957. Harold 
L, Gegel. Nov. 1957. 24p. Project title: METALLIC 
MATERIALS. Task title: TITANIUM METAL AND 
ALLOYS. (AD-142283). 

An investigation was undertaken to observe the influence 
of heat treatment on stability of a Ti—Al— Mo ternary 
alloy. Tests show that the instability of the alloy is 
innocuous, and that transformation during testing helps to 
maintain the material strength. The creep resistance of 
the alloy was improved by heat treatment, and the stress- 
rupture properties were not deteriorated. A mechanism of 
embrittlement by heat treatment is discussed. (auth) 


5387 WADC-TR-54-112(Pt. I) 

Michigan. Univ., Ann Arbor. Engineering Research Inst. 
INTERMEDIATE TEMPERATURE CREEP AND RUPTURE 
BEHAVIOR OF TITANIUM AND TITANIUM BASE ALLOYS. 
PART Ill. EFFECTS OF HOT ROLLING, EMBRITTLE- 
MENT, AND INTERSTITIAL ELEMENTS. Period covered: 
March 1, 1955 to December 31, 1955. Jeremy V. Gluck 
and James W. Freeman. Sept. 6, 1957. 115p. Project 
title: METALLIC MATERIALS, Task title: TITANIUM 
METAL AND ALLOYS. Contract AF33(616)-244. (AD- 
142227). 

Three major factors involved in the properties of Ti 
alloys at high temperatures were investigated. A limited 
Study was made of the influence of hot-working conditions 
on creep-rupture properties at 600 to 1000°F. The changes 
in room-temperature tensile test ductility as a measure 
of embrittlement during creep testing at 75 to 1000°F were 
evaluated for a considerable number of specimens of 
several alloys. A limited study was carried out on the 
influence of H content and the hardness of the sponge 
(interstitial alloying elements) used in making alloys. 


Creep-rupture properties and embrittlement during 
stressed exposure were evaluated for temperatures of 
600 to 1000°F. (auth) 


5388 WADC-TR-57-504 

National Bureau of Standards, Washington, D. C. 
PHASE RELATIONSHIPS IN MAGNESIUM ALLOYS. 
Period Covered: December 1954 to August 1957. J. J. 
Park and L. L. Wyman. Sept. 20, 1957. 33p. Project 
title: SOLID STATE RESEARCH AND PROPERTIES OF 
MATTER. Task title: PHASE RELATIONSHIPS IN 
METALLIC AND CERAMIC SYSTEMS. (AD~-142110). 

A study of phase relationships in selected Mg-base 
alloys has been completed using thermal, x-ray, and 
metallographic methods. The Mg-rich portions of the 
binary phase diagrams of Mg plus certain rare earth 
metals (La, Ce, Pr, and Nd) have been determined. A 
thorough investigation of the Mg— Zn system from 0 to 
more than 66.67 at. % Zn was also conducted and the 
presence of four intermediate phases with their stability 
ranges has been established. In addition, the extent of the 
solid solubility of Zn in Mg was determined. (auth) 

5389 WADC-TR-57-649(Pt. D 

Southern Research Inst., Birmingham, Ala. 
DETERMINATION OF THE MECHANICAL PROPERTIES 
OF AIRCRAFT-STRUCTURAL MATERIALS AT VERY 
HIGH TEMPERATURES AFTER RAPID HEATING. Period 
Covered: March 1956 to June 1957. James B. Preston, 
William P. Roe, and J. Robert Kattus. Nov. 1957. 206p. 
Project No. 2998. Contract AF33(616)-3494. (AD- 
142284). 

Structural components in high-speed aircraft and in 
missiles must function for short periods of time at high 
temperatures and at high stresses. The heating time and 
loading time in conventional tests for design data usually 
exceed those that apply in high-speed aircraft and in 
missiles, A study was made of the mechanical proper- 
ties — tensile, creep, fracture, compression, shear, and 
bending — of several structural materials under conditions 
of moderate to rapid rates of heating and of loading. The 
materials involved in this investigation included elec- 
trolytic-tough-pitch copper, oxygen-free high-conductivity 
copper, A-nickel, ingot iron, molybdenum, tantalum, Type 
GBH graphite, and composite OF HC copper plus 316 
stainless steel sheet. The testing temperatures ranged 
from room temperature to the melting points of the metals 
and to 5750°F for the graphite. The total heating, holding, 
and loading times to failure ranged from about three sec 
to about 30 min. Many of the tests were carried out both 
in air and in inert atmospheres. It was found that the 
strength of the test metals decreased continuously with 
increasing temperatures. The graphite increased in 
strength up to 4500°F and then decreased in strength with 
further increases in temperature. With constant load and 
constant temperature and with transient load or transient 
temperature, the inherent load-carrying capacity of the 
metals increased with decreasing times under load, The 
inherent strength of the graphite was not significantly 
affected by variations in time under load. The mechanical 
properties of the copper and of the nickel test materials 
were not significantly affected by exposure to air at tem- 
peratures up to their melting points within the time limita- 
tions of the various tests. Because of oxidation, the 
apparent strength of the iron, molybdenum, tantalum, and 
graphite decreased with increasing exposure times to air 
at elevated temperatures. (auth) 


5390 WAPD-161 
Westinghouse Electric Corp. Bettis Plant, Pittsburgh. 
INSTABILITY PHENOMENA IN THIN- WALLED CYLIN- 
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DERS. W. Russ. Dec. 17, 1956. 6l1p. Contract AT-11- 
1-GEN-14. $10.80(ph OTS); $3.90(mf OTS). 

A general discussion and analysis of the mechanical 
instability in thin-walled cylinders subjected to combined 
stresses are presented. Two instability conditions are 
postulated, one arising from a maximum in the internal 
pressure and the other resulting from « maximum in the 
circumferential (hoop) load, Four different physical situa- 
tions are investigated, and instability criteria are for- 
mulated for each, These criteria are then applied to two 
strain-hardening functions, namely, a power law and an 
exponential law, and equations for the stresses and strains 
attained at instability are developed in terms of the mate- 
rial constants of each law. Numerical values for these 
stresses and strains are obtained from the results of a 
tensile test on Zircaloy-2. It is concluded that a maximum 
in the hoop load is not a suitable instability criterion and 
that the exponential function affords a better description 
of the behavior of the Zircaloy-2 specimen. (auth) 


5391 WAPD-NCE-5072 

[Westinghouse Electric Corp. Atomic Power Div., 
Pittsburgh.] 

DEEP DRAWING ZIRCALOY-2 TRANSITION PIECES. 

W. L. Frankhouser. June 24, 1957. Decl. Oct. 29, 1957. 
10p. $1.80(ph OTS); $1.80(mf OTS). 

It is concluded that severe deep draws can be made in 

Zircaloy-2 by the ‘‘warm’’ draw process. Control of 

dimensional tolerances is questionable but should be 

predictable on the basis of work done on high-strength Ti 

alloys. Forming properties of the strip are improved by a 

B-region heat treatment immediately prior to the final 

cold rolling and annealing operations. (L.T.W.) 


5392 _ NP-tr-36 

METALLOTHERMIC METHODS IN CHEMISTRY AND 
METALLURGY. G. V. Sansonov and Yu. D. Chistyakov. 
Translated by J. M. Crabtree from Uspekhi Khim. 25, 
1223-48(1956). 24p. 

Theoretical, experimental, and practical data on 
metallothermic methods for the extraction, purification, 
and production of metals and alloys are reviewed, The 
mechanism of metallothermic reduction is examined in a 
general manner. Three fundamental processes of metal- 
lothermic reduction are reviewed: metallothermic process 
carried out in vacuo, the process conducted at atmospheric 
pressure without a protective atmosphere, and the process 
carried out in an atmosphere of an inert gas. The in vacuo 
technique is used for the production of Ba, Sr, Li, and Be. 
Cr is produced at atmospheric pressure without a pro- 
tective atmosphere. Ti, Zr, and Ta are produced in an 
atmosphere of an inert gas. The production of alloys and 
preparation of refractory materials by this method are 
also reviewed. 45 references. (J.S.R.) 


ON RECRYSTALLIZATION IN ALUMINUM-—COPPER 
ALLOYS. Christiane Renon and Jean Calvet. Compt. 
rend. 246, 269-72(1958) Jan. 13. (In French) 

In Al—Cu alloys, well laminated after dissolving and 
tempering, the lowering of the recrystallization tempera- 
ture causes a passage from continuous growth to discon- 
tinuous growth of the grains from which appears precipi- 
tation. This fact, doubtless quite general, is the origin of 
certain heterogeneous textures. It should therefore be 
considered during recrystallization. (tr-auth) 

5394 


PROPERTIES OF TiB,—CrB,—ZrB, SYSTEM. K. I. 
Portnoi and G. V. Samsonov (All Union Research Inst. of 
Aviation Materials), Doklady Akad. Nauk S.S.S.R. 116, 
976-8(1957) Oct. 21. (In Russian) oe: 


NUCLEAR SCIENCE ABSTRACTS 


The solubility of CrB, in the solid solutions of TiB,— 
CrB, was investigated. The specimens were sintered at 
2100 to 2550°C under 60 to 330 kg/cm? pressure and 
0.5 to 5 min. soaking, followed by annealing in vacuum 
at 1900, 1500, and 1100°C with rapid cooling to room 
temperature. The solubility of ZrB, in (Ti, Cr)B, is 
nearly 40 mole %, and (Ti, Cr)B, in ZrB, is less than 
10 mole %. The solubility of ZrB, in CrB, increases in 
the binary boride (Ti, Cr)B, where ZrB, forms a con- 
tinuous series of hard solutions with TiB,. In single- 
phase solid solutions ZrB, in specimens of (Ti, Cr)B,, 
annealed at 1900°C, reaches maximum microhardness of 
3900 kg/mm? (at 20 mole % ZrB,) and electric conduc- 
tivity 216 uQ/cm with 10 mole % ZrB,. (R.V.J.) 

5395 

THE SYSTEM ZIRCONIUM—NICKEL AND HYDROGEN. 
George G. Libowitz, Herbert F. Hayes, and Thomas R. P. 
Gibb, Jr. (Tufts Univ., Medford, Mass.). J. Phys. Chem, 
62, 76-9(1958) Jan. 

~The interaction of the intermetallic compound ZrNi with 
hydrogen was studied, and pressure —composition isotherms 
were obtained at 100, 200, and 250°. There was no resem- 
blance to the zirconium—hydrogen system. The alloy formed 
a definite hydride at a limiting composition ZrNiH;, and 
possibly a second hydride at ZrNiH. X-ray and density 
measurements on both the alloy and the hydrides indicated 
a distorted cubic structure for all phases. Hysteresis was 
observed on the isotherms and a possible explanation for 
this phenomenon is given on the assumption of lattice de- 
fects. (auth) 

5396 

LAMELLAR COMPOUND OF SODIUM WITH GRAPHITE. 
R. C. Asher and S. A. Wilson (Atomic Energy Research 
Establishment, Harwell, Berks). Nature 181, 409-10 (1958) 
Feb. 8. : 

Contrary to theoretical and experimental expectations, 
recent work provided evidence for the existence of a 
lamellar compound of Na with graphite. The compound was 
prepared by heating powdered graphite with about 3% Na at 
about 400°C for 1 hr with continuous stirring. The condi- 
tions are not critical. X-ray-diffraction studies indicated 
the formation of a compound by the absence of several 
diffraction lines strongly characteristic of graphite. A 
second indication of compound formation was the definite 
composition of the product, probably C,g,Na. The probable 
structure of the compound is suggested, but a detailed 
analysis is necessary before the structure can be definitely 
defined. (J.S.R.) 


5397 

THE CORROSION OF ALUMINUM AND ALUMINUM 
ALLOYS IN PURE WATER AT HIGH TEMPERATURES. 
H. Coriou, L. Grall, J. Hure, P. Lelong, and J. Herenguel. 
Rev. met. 53, 775-90(1956). 

The behavior of Al and Al alloys in water at tempera- 
tures higher than 100°C was studied. A characteristic 
growth was observed. The influence of metal purity, 
preliminary thermal treatment, water temperature, and 
water purity was determined. Micrographic examination 
of the attack mechanism showed that the expansion seemed 
to be caused by an intergranular corrosion. (J.S.R.) 

5398 

THE WELDING ENGINEER AND THE NUCLEAR IN- 
DUSTRY. F. W. Davis (U. S. Atomic Energy Commission, 
Washington) and E. B. LaVelle (General Electric Co., 
Richland, Wash.). Schweissen u. Schneiden 9, 5-12(1957). 

The unique welding problems encountered in the construc- 
tion and maintenance of nuclear facilities are discussed. 
Unusual equipment and procedures for such welding are 
pictured. (M.H.R.) 
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5399 

HIGH-VACUUM ELECTRON-BEAM FUSION WELDING. 
Ww. L. Wyman (General Electric Co., Richland, Wash.). 
Welding J. (N.Y.) 37, 49-s-53-8(1958) Feb. 

A newly developed welding process is described for 
welding in a high vacuum without introducing contaminating 
material into the system as a part of the welding operation. 
(J.E.D.) 


5400 

METAL SPRAYING IN INERT ATMOSPHERES. R. E. 
Monroe, D. C. Martin, and C. B. Voldrich (Battelle Memo- 
rial Inst., Columbus, Ohio). Welding J. (N. Y.) 37, 114-19 
(1958) Feb. 

A new and promising method of producing metallic coat- 
ings, by metal-arc spraying in inert atmospheres, was 
studied. Zirconium coatings were deposited on U by this 
method. These coatings were porous and contained many 
spray particles which were not satisfactorily flattened out 
during deposition. A diffusion heat treatment after spraying 
was effective in eliminating the boundaries between in- 
dividual Zr particles. As-sprayed and heat-treated Zr 
coatings had good adhesion to U. However, the study of Zr 
spraying on U was discontinued, since other methods of 
coating investigated in other studies were more feasible. 
(auth) 


PHYSICS 


5401 AECU-3448 

Sandia Corp., Albuquerque, N. Mex. 2 

EFFECT OF EDGE ROUNDNESS ON DRAG OF BLUFF 
TWO-DIMENSIONAL BODIES. Dorris M. Hankins. Oct. 
15, 1956. 23p. Contract [AT(29-1)-789]. (TM-225-56- 
51). $4.80(ph OTS); $2.70(mf OTS). 

Wind-tunnel tests were conducted to determine the effect 
of edge roundness on the drag of two-dimensional bodies. 
The ten models tested were of constant height and length 
but varied in edge roundness from very sharp to cylindri- 
cal, Rounding edges from sharp to a ratio of edge radius 
to modei height of 0.01 reduces the drag coefficient = 5%; 
rounding to a ratio of 0.02 reduces the drag coefficients 
= 8.5%; further rounding reduces the drag coefficient at a 
more significant rate. (auth) 


5402 AEDC-TR-57-8 
Arnold Engineering Development Center, Tullahoma, 

Tenn. 

THERMODYNAMIC PROPERTIES OF AIR: TABLES AND 
GRAPHS DERIVED FROM THE BEATTIE- BRIDGEMAN 
EQUATION OF STATE ASSUMING VARIABLE SPECIFIC 
HEATS. R. E. Randall. Aug. 1957. 8lp. Project No. 
933002. Contract AF-40(600)-700 Sup. 6(58-1). (AD- 
135331). 

The Beattie- Bridgeman equation of state was used to 
calculate several of the thermodynamic properties and 
flow process correction factors for air, The increase in 
the specific heats due to the vibration of diatomic mole- 
cules was included by assuming the molecules to be perfect 
harmonic oscillators. This report contains the equations 
used and the tabulated results of these calculations. 
Graphs are included to provide a general picture of the 
effects of temperature and pressure on the tabulated 
quantities. In order to illustrate the use of the tables, the 
calculation procedures and the results of several calcula- 
tions are included, These procedures and results are for 
isentropic expansions and flow through normal shock 
waves, (auth) 


5403 AF-SAM-58-22 

Albert Einstein Medical Center, Philadelphia. 

A DESIGN FOR AN INEXPENSIVE 3-CURIE COBALT-60 
IRRADIATOR FOR USE IN RADIATION RESEARCH. 
Bernard Shapiro. Aug. 28, 1957. 4p. 

A design is presented for an inexpensive 3-curie Co™ 
irradiator for use in radiation research. It consists of a 
lead container inverted over a hole in the cellar floor. 
The source is fixed in the center of the container cavity. 
A ramp leading down to the bottom of the hole in the 
cellar floor permits the placing of samples for irradiation 
under the source. Dose rates of 10,000 r/hr may be ob- 
tained. The dose rate 3 feet from the shield is less than 1 
mr/hr. The source is easily loaded into the shield, and 
the shield can be used as a shipping container. The ap- 
paratus has given excellent service in 8 months of use in a 
radiation research laboratory. (auth) 


5404 JIPL-PR-20-324 

California Inst. of Tech., Pasadena, Jet Propulsion Lab. 
A METHOD OF DETERMINING THE THERMAL CONDUC- 
TIVITY, ELECTRICAL RESISTIVITY, AND TOTAL AND 
SPECTRAL EMISSIVITY OF A CONDUCTING MATERIAL 
AT HIGH TEMPERATURE FROM ELECTRICAL AND 
THERMO-OPTICAL MEASUREMENTS ON A HEATED 
TUBE IN A VACUUM. Progress Report. Walter B. 
Powell, July 5, 1957. 2ip. ORDCIT Project. Contract 
DA-04-495-Ord-18. 

A method of determining the thermal conductivity and 
electrical resistivity of a conducting material, as functions 
of temperature, from electrical and thermal measure- 
ments on a heated tube is described. The method takes 
into account linear gradients of these physical properties 
with temperature. A separate calculation procedure, to be 
employed when an optical pyrometer is used to observe 
the tube surfaces, makes it possible to determine the total 
and spectral emissivity, as well as the true temperature. 
(auth) 

5405 NACA-RM-E53C25 

Lewis Flight Propulsion Lab., Cleveland. 
COMPARATIVE TENSILE STRENGTHS AT 1200°F OF 
VARIOUS ROOT DESIGNS FOR CERMET TURBINE 
BLADES, Andre J. Meyer, Jr., Albert Kaufman, and 
Howard F. Calvert. June 16, 1953. Decl. Mar. 16, 1956. 
23p. 

Tensile tests were conducted on five roots designed for 
use with brittle materials, and the results are compared 
with the strength of the conventional fir-tree type blade 
root. Three of the roots tested were found superior to the 
fir-tree design and are suitable for application in the 
turbine of aircraft jet engines. The turbine-rotor segments 
for these blade roots were also evaluated and established 
as satisfactory for normal operation in a J33-A-33 engine. 
A ductile material inserted between the blade root and the 
rotor recess proved beneficial. (auth) 


5406 NP-6570 

Utah. Univ., Salt Lake City. 

X-RAY TECHNIQUE FOR MEASURING DENSITY VS 
DISTANCE RELATIONSHIPS IN DETONATING EXPLO- 
SIVES. Technical Report No. LIII. T. K. Collins. Sept. 
16, 1957. 30p. Project No. 357239. Contract Nvorn- 
45107. 

A mathematical analysis of the feasibility of using x rays 
for investigation the mechanism of detonation was made. 
The optimum absorption coefficient to give the maximum 
variation of x-ray absorption was determined, and the cor- 
responding wave lengths and anode voltages for TNT and 
other explosives were calculated. The instrumentation of 
the x-ray equipment is discussed. (J.S.R.) 
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5407 SCTM-230 B-56(51) 

Sandia Corp., Albuquerque, N. Mex. 

FERROMAGNETIC AND FERROELECTRIC ONE-SHOT 
EXPLOSIVE-ELECTRIC TRANSDUCERS. F. W. Neilson. 
Nov. 2, 1956. 40p. Contract [AT(29-1)-789]. $6.30 

(ph OTS); $3.00(mf OTS). 

This memorandum presents the theories of operation 
and the initial experimental verification of these theories 
for ferromagnetic and ferroelectric one-shot transducers 
which convert a portion of the energy of a high explosive 
to electrical energy with suitable power, current, and 
voltage. The transducers are shown to be extremely small, 
simple, and versatile. (auth) 


5408 UCRL-2854(2nd Rev.) 
California. Univ., Berkeley. Radiation Lab. 
HEATS OF SUBLIMATION OF THE ELEMENTS. Leo 
Brewer. Jan. 6, 1958. 4p. Contract W-7405-eng-48. 
$0.50(OTS). 

Previous tabulation of heat of sublimation of the ele- 
ments is revised. (auth) 


5409 WADC-TN-56-467 

Catholic Univ. of America, Washington, D. C. 
FERROELECTRIC MATERIALS SURVEY WITH PARTIC- 
ULAR INTEREST IN THEIR POSSIBLE USE AT HIGH 
TEMPERATURES. Charles F. Pulvari. Sept. 1956. 73p. 
Project title: SOLID STATE RESEARCH FOR THE AD- 
VANCEMENT OF ELECTRONIC MATERIALS. Task title: 
RESEARCH ON FERROELECTRIC MATERIALS. Contract 
AF33 616)-2934. (AD-110489). 

A compilation of ferroelectric material data of the O, 
octahedra type is presented. Data on high-temperature 
properties were most carefully collected because of the 
increasing demand for high-temperature electronic com- 
ponents. Wherever crystallization conditions were known 
they also were briefly described. Reference literature 
includes sources prior to early 1956. A number of review 
articles, as well as theoretical papers, are presented. 
(auth) 


5410 AEC-tr-3139 
MOTION OF IONS IN PLASMA. V. A. Fok. Translated 
from Zhur. Eksptl’. i Teoret. Fiz. 18, 1049-55(1948). 8p. 
Approximate equations are derived for the velocity dis- 
tribution of ions in plasma and for the duration that an ion 
remains in a state of a given velocity. The results of the 
calculation can be compared with the results of the experi- 
mental investigations made by Frish and Kagan, who in- 
vestigated the intensity distribution of light emitted by 
ions at a given velocity. (auth) 


5411 NP-tr-29 j 
THE DETERMINATION OF AIR DENSITY AND ITS IN- 
FLUENCE ON ANALYTICAL WEIGHING. A. von Liipke. 
Translated by R. 8S. Forsyth from Angew. Chem. 68, 
515-17(1956). 7p. 

In analytical weighing, the air buoyancy can only be 
taken into account if the density of the air is known. In 
most cases only relative weighing is required, and since 
for these purposes it is important to know the variation of 
the density of the air, a simple formula is given which 
allows the density of the air to be stated with sufficient 
accuracy for all practical purposes. The diagrams given 
make it possible to determine the variation of the density 
of the air in a new way, without a great deal of calculation, 
as well as to read off the influence on the result of the 
weighing. It also makes it possible to recognize the cases 
in which the correction can be omitted. Auxiliary means 
are given for correction to vacuum, which will only be 
required in special cases. (auth) 


5412 NP-tr-31 

SOME FUNDAMENTAL PRINCIPLES OF SEALS. E, F. 
Boon and A. Kvijgsman. Translated by 8S. Fitzgerald, 
from Chem. Weekblad 52, 526-32(1956). 22p. 


5413 NP-tr-32 

THE REACTION MECHANISM OF ULTRASONIC ABSORP. 
TION IN AQUEOUS ELECTROLYTE SOLUTIONS. M. 
Eigen, G. Kurtze, andK. Tamm. Translated by F. Hud- 
swell from Z. Elektrochem. 57, 103-18(1953). 48p. 

The ultrasonic absorption of aqueous electrolytic solu- 
tions appears to be suitable for obtaining evidence con- 
cerning both the molecular structure of electrolyte solu- 
tions (incomplete dissociation) and particularly the 
kinetics of very high velocity ionic reactions. The latter 
have scarcely been accessible to an experimental ap- 
proach up to the present time. (auth) 

5414 NP-tr-33 

THE THERMAL DIFFUSION OF IONS OF SODIUM IN 
CRYSTALS OF SODIUM CHLORIDE. T. I. Nikitinskaya 
and A. N. Murin. Translated by Z. N. Preev from Zhur. 
Tekh. Fiz. 25, 1198-1203(1955). 8p. ahi 


5415 

SQUARE WAVE POLAROGRAPHY AND SOME RELATED 
TECHNIQUES. G. C. Barker (Atomic Energy Research 
Establishment, Harwell, Berks, Eng.). Anal. Chim. Acta 
18, 118-31(1958) Feb. 

~The theory of square-wave polarography is reviewed, 
and methods for obtaining increased sensitivity in a a-c 
polarography are outlined, including a new technique 
which makes use of an amplitude- modulated radiofre- 
quency polarizing current. This radiofrequency technique 
can also be used to study the kinetics of very rapid elec- 
trode processes. (auth) 

5416 

OPTICAL AND ELECTRICAL METHODS OF MEASURING 
THICKNESSES OF THIN METALLIC FILMS. Y. G. Naik 
and E. M. Baisara (Gujarat Coll., Ahmedabad, India). 
Indian J. Phys. 31, 607-10(1957) Dec. 

Measurement of thickness of chemically deposited thin 
films of silver are made from (i) the study of the absorp- 
tion of light and (ii) from the electrical conductivity of 
these films. It is shown that the thicknesses determined 
by the two methods are of the same order. (auth) 

5417 
ENERGY SPECTRA OF CASCADE ELECTRONS AND 
PHOTONS. Charles A. Olson and Lewis V. Spencer. 

J. Research Natl. Bur. Standards 60, 85-96 (1958) Feb. 
The equations for the energy spectra of electrons and 
photons in a cascade shower are written in a form suitable 

for numerical applications with accurate cross sections. 
Trial calculations were carried out to check the feasibility 
of a step-by-step numerical integration procedure similar 
to that used successfully at low energies in noncascade 
problems. Numerical results were obtained for lead by 
using a monoenergetic source of electrons at 360 mc? and 
extreme relativistic cross-sectional forms, which assume 
complete screening. The method was designed to permit 
the determination of cascade-shower spectra, spatial dis- 
tributions, and directional distributions that are exact in 
the sense that the main limiting factor is the accuracy 
with which the cross sections are known. The numerical 


results of the trial calculations were found to agree with 


previously published results based on more restrictive 
methods of analysis. (auth) 

5418 

STRUCTURE OF SOLID HELIUM BY NEUTRON DIFFRAC- 
TION. D. G. Henshaw (Atomic Energy of Canada Ltd., Chalk 
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River, Ontario). Phys. Rev. 109, 328-30(1958) Jan. 15. 
Neutron diffraction patterns for six samples of polycrys- 
talline solid helium have been measured over the angular 
range 5° to 62° using 1.06, A neutrons. Four of these speci- 
mens were held at 1.1,°K and 66 atmospheres while the 
other two were maintained at 1.8,°K and at 66 and 69 atmos- 
pheres, respectively. The diffuse scattering was small at 
low angles and increased with increasing angle up to 45° 
beyond which the intensity decreased in much the same way 
as observed in the scattering patterns from liquid helium. 
Six lines were observed in the patterns recorded at 1.1,°K 
and 66 atmospheres. The positions of the lines are fitted 
by a hexagonal close-packed structure in which ay = 3.53 + 
0.03 A and cy = 5.76 + 0.05 A. Within experimental error 
no difference is observed between the patterns at 1.8,°K and 
1.1,°K. The calculated density of solid helium at 1.1,°K and 
66 atmospheres is 0.214 + 0.006 gram/cc. The mean iso- 
thermal compressibility of the solid at 1.1,°K between the 
solidus and 66 atmospheres is @.1 + 0.8) x 10~* atmos- 
phere™'. (auth) 
5419 
ANTISHIE LDING OF NUCLEAR QUADRUPOLE MOMENTS 
IN HEAVY IONS. E. G. Wikner and T, P. Das (Univ. of 
California, Berkeley). Phys. Rev. 109, 360-8(1958) Jan. 
15. 
Sternheimer antishielding factors, y_, are calculated for 
a number of heavy ions (K*, Ga***, Cl, Cu*, Rb*, Cs*, 
Br’, and I ), by using a variational procedure. Since there 
is more than one p shell and sometimes more than one d 
shell for these ions, an important modification of the origi- 
nal variational procedure was needed before it could be ex- 
tended to these heavier ones. In the case of Cl~, Rb*, and 
Cs*, values are compared with those obtained earlier by 
Sternheimer. Good agreement was found for Cl’, but values 
for Rb* and Cs* were somewhat lower. The reason for this 
discrepancy is discussed, and it is concluded that for heavy 
ions, Sternheimer’s procedure is more accurate than the 
variational procedure. The calculated values of y_ are used 
to interpret two sets of data: (1) nuclear quadrupole cou- 
pling constants in a number of ionic diatomic molecules 
and ionic crystals; and (2) relaxation times in nuclear mag- 
netic resonance experiments in some ionic crystals. (auth) 
5420 


AN INVESTIGATION OF DROPLET OSCILLATION DURING 
MASS TRANSFER. I. THE CONDITIONS NECESSARY, 
AND THE SOURCE OF THE ENERGY FOR THE OSCILLA- 
TIONS. D. A. Haydon. Proc. Roy. Soc. (London) A243, 
483-91(1958) Feb. 11. 
The violent and erratic motion often exhibited by pendent 
drops during diffusion of a solute across their interfaces has 
been investigated qualitatively and quantitatively. The quali- 
tative tests indicate that a local lowering of interfacial ten- 
sion by the solute is a necessary condition for this phenom- 
enon. A mechanism is proposed to account for transient 
non-uniformity of interfacial tension during diffusion. It is 
based on two assumptions regarding the course of the diffu- 
sion in the region of the interface and the existence of con- 
vection currents or similar disturbances in the liquids. The 
change in energy producing one series of oscillations of a 
drop is estimated with a view to comparison with the energy 
dissipated, as determined in part II. (auth) 
5421 
AN INVESTIGATION OF DROPLET OSCILLATION DURING 
MASS TRANSFER. I. A DYNAMICAL INVESTIGATION 
OF OSCILLATING SPHERICAL DROPLETS, T. V. Davies 
and D. A. Haydon. Proc. Roy. Soc. (London) A243, 492-9 
(1958) Feb. 11. 
The equations of motion for the oscillation of a liquid 
drop pendent in another liquid have been derived. The 


predicted frequencies of oscillation for a number of sys- 
tems having different physical properties (e.g., viscosity, 
density, drop radius, etc.) were found to be in good agree- 
ment with experiment. The equations have been extended in 
order that the energy dissipated against viscous forces 
during the damping of the oscillations may be calculated. 
Comparison of these energies with those available to pro- 
duce the oscillations (as given in part I) shows fair agree- 
ment. This is considered as evidence in favor of mecha- 
nism of kicking. (auth) 


NUCLEAR MAGNETIC RELAXATION IN SOLID HYDRO- 
GEN. Toru Moriya (Tokyo Metropolitan Univ.) and 
Kazuko Motizuki (Osaka Univ.), Progr. Theoret. Phys. 
(Kyoto) 18, 183-99(1957) Aug. 

A theoretical study of the mechanisms of the relaxation 
in solid H, and solid D, related with their nuglear mag- 
netic resonances is given. When the self-diffusion of the 
molecules is not significant, the predominant nuclear 
relaxation mechanism is considered to result from the 
intramolecular interaction modulated by the intermolecu- 
lar interaction which makes the orientations of the mole- 
cules change from time to time. The formula for T, due 
to this mechanism is given and the actual calculations are 
carried out for solid H, and solid D, at temperatures well 
above the transition point, The result for H, agrees with 
Bloom’s (> 11°K) and Hatton-Rollin’s (4.2 ~ 10°K) experi- 
mental values. The effect of self-diffusion on T, is treated 
both for H, and D, using the B.P.P. theory and the values 
of the self-diffusion time estimated from Bloom’s data for 
T,. This effect is small under Bloom’s experimental condi- 
tion (30 Mc), while it is important in Hatton-Rollin’s case 
(5.4 Mc). This agrees with their experimental results 
though for the latter case the theoretical temperature de- 
pendence of T, is stronger than the experimental one. Dis- 
cussion is also given on the case where the self-diffusion 
becomes very rapid and it modulates appreciably the 
intermolecular forces dependent on the orientation of the 
molecules. Bloom’s experiment in the liquid state seems 
to be explained by this mechanism. The role of the spin- 
spin relaxation in establishing the thermal equilibrium 
within the whole spin system is discussed, This effect 
will be especially important for solid D,. (auth) 

5423 


FILM THICKNESS DETERMINATION FROM SUBSTRATE 
X-RAY REFLECTIONS. D. T. Keating and O. F. 
Kammerer (Brookhaven National Lab., Upton, N. Y.). 
Rev. Sci. Instr. 29, 34-6(1958) Jan. 

A method is given for the determination of the thickness 
of films using x rays diffracted from the substrate. The 
x rays pass through the film and are diffracted by the 
substrate back to the counter, the intensity being reduced 
by absorption due to the double transmission through the 
film. No assumptions need be made about the substrate 
reflection. Unknown conditions of the substrate are elimi- 
nated by measurement of the intensity of two orders of a 
reflection, or measurement of the intensity of a reflection 
using two different incident radiations, The method is 
suitable for all types of film, and is particularly useful in 
measurements of films containing elements of the sub- 
strate for which cases x ray fluorescence techniques are 
of little value. The procedure is illustrated with a meas- 
urement of the thickness of zirconium nitride on a zirco- 
nium substrate. (auth) 


5424 
CASCADE CURVES FROM ELECTRONS AND PHOTONS IN 


LEAD. IL. P. Ivanenko (M. V. Lomonosov Moscow State Univ.). 


Univ.). Soviet Phys. (Doklady) 1, 231-5(1956). Mar.-Apr. 
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This paper was previously abstracted from the original 
language and appears in NSA, Vol. 10 as abstract No. 11262. 
5425 
MAGNETIC EXPERIMENTS ON ELECTRODE POSITED 
THIN COBALT LAYERS. Ludwig Reimer. Z. Naturforsch. 
12a, 1014-15(1957) Dec, (In German) 


Aerosols 


5426 NYO-4657 

Columbia Univ., New York. 

SIZE DISTRIBUTION IN AEROSOLS DETERMINED BY 
SETTLING OF CHARGED PARTICLES. Progress Report 
[for] September 1, 1954— August 31, 1955. Vadim G. 
Drozin and Dante De Deo. Aug. 31, 1955. 67p. Contract 
AT(30-1)-1434, $0.40(OTS). 

A method for the determination of particle size distribu- 
tion by settling charged aerosol particles in an electro- 
static field was worked out theoretically and experimen- 
tally. Two further methods based on gravitational and 
centrifugal settling of charged aerosol particles were 
developed theoretically. (W.L.H.) 


Cosmic Radiation 


5427 

A LARGE-AREA LIQUID SCINTILLATION COUNTER AND 
SOME MEASUREMENTS ON HIGH-ENERGY COSMIC-RAY 
PARTICLES. C. H. Millar, E. P. Hincks, and G. C. Hanna 
(Atomic Energy of Canada, Ltd., Chalk River, Ont.). Can. 
J. Phys. 36, 54-72(1958) Jan. _— 

A liquid scintillation counter is described which consists 
of a 29°/, in. by 29% in. by 2 in. Plexiglas tank of terphenyl 
a-naphthylphenyloxazole (aNPO) in triethylbenzene. The 
tank is surrounded by MgO powder and viewed by a total of 
eight RCA Type 5819 photomultiplier tubes along two op- 
posite edges. For normally incident fast » mesons a peaked 
pulse height distribution is observed, 20.5% in width at half- 
maximum for the central area of the counter, broadening 
to 25 to 30% at the perimeter, and estimated to be 25% over- 
all. When the Landau distribution in energy loss (width 18% 
at half-maximun) and the geometric spread are taken into 
account, a counter resolution function 8% in width at half- 
maximum is obtained for the central area of the counter, or 
18% for the counter as a whole. The most probable pulse 
height for 0.30 Bev u mesons is 1.6 + 0.5% higher than for 
2.2 Bev. u-mesons, in close agreement with the Bethe — 
Bloch theory as extended by Symon and with a density cor- 
rection calculated by the method of Sternheimer. Pulse 
heights from protons in the region 0.3 to 0.8 Bev vary 
directly with the theoretically computed energy loss in the 
counter. Peak position and resolution are unchanged by a 
flux of 12 mr/hr of thorium y rays. (auth) 

5428 

ENERGY SPECTRUM OF COSMIC RADIATION. Ernst 
m (K. Tekniska Hégskolan, Stockholm, Sweden). 

Nature 181, 330-1(1958) Feb. 1. 

The spectrum of cosmic radiation has the property that 
it is a power function f = const. x p-" (where p is momen- 
tum), where n has a constant value of about 2.5 for several 
powers of ten of p. The assumptions made to obtain an 
empirical formula are implausible. However, it is shown 
that a power law can be obtained if it is assumed that 
particles, which are injected at low energies, are pumped 
up to higher energies by a pump the speed of which is a 
power function of the momentum. Hence all cosmic-ray 
particles move up through the energy spectrum in a more 


or less systematic way, and the time they spend in a 
certain energy range is inversely proportional to the 
speed of the pump. (J.S.R.) 

5429 

CHARGE SPECTRUM, MEAN FREE PATHS, AND FLUX 
OF HEAVY PRIMARY COSMIC RAYS AT THE TOP OF 
THE ATMOSPHERE. Otis B. Young and Fred E. Harvey 
(Southern Dlinois Univ., Carbondale). Phys. Rev. 109, 529. 
$2(1958) Jan. 15. 

This investigation is restricted to primary cosmic rays 
of nuclear charges equal to or greater than ten at the geo- 
magnetic latitude of 41 degrees north. Data were obtained 
from thick emulsions exposed at hiyh altitudes over Texas, 
The flux, extrapolated to the top of the atmosphere, was 
found to be 2.65 + 0.3 particles/m’ sec sterad. The distri- 
bution histogram for the charge spectrium is included. The 
attenuation mean free paths for three groups were 28.5 + 
2.8, 26.7 4 2.9, 23.6 + 3.7 g/cm’ for Z = 10—11, 12-14, 15- 
26, respectively. (auth) 

5430 

COSMIC-RAY CHANGES FROM 1954 TO 1957. H. V. Neher 
and Hugh Anderson (California Inst. of Tech., Pasadena). 
Phys. Rev. 109, 608(1958) Jan. 15. 

Current opinion has been that cosmic rays remain essen- 
tially constant from one time to another. This opinion is 
the result of measurements made at or near the earth's 
surface. By means of balloons equipped with ionization 
chambers measurements of ionization were made above 
the blanket of the earth’s atmosphere in 1954 and again in 
1957. The conditions were similar —maximum solar 
activity in both cases. The measurements of ionization in 
1957 showed a decrease of 30%. It is concluded that one of 
the important characteristics of cosmic rays is that they 
change very much with time. (A.C.) 

5431 

RATIO OF HYPERONS PRODUCED BY COSMIC RAYS. 

8. H. Hsieh (Nagoya Univ.). Progr. Theoret. Phys. (Kyoto) 
18, 209-10(1957) Aug. 

Experimental results on hyperon production by cosmic 
rays and the estimated production ratios of hyperons are 
discussed. It is shown that these production ratios are not 
inconsistent with those given by the Landau-, Belenkiis’. 
(A.C.) 

5432 

_ ON THE SPECTRA OF PROTONS AND 1”-MESONS AT 
SEA LEVEL. L. I. Potapov and N. V. Shostakovich (Acad- 
emy of Sciences, USSR). Soviet Phys. (Doklady) 1, 85-8 
(1956). 

This paper was previously abstracted from the original 
language and appears in NSA, Vol. 10, as abstract No. 
7798. 

5433 

GENERATION OF SLOW 7-MESONS BY COSMIC RAY 

PARTICLES. D. K. Kaipov and Zh. 8S. Takibaev (Academy 

of Sciences, USSR.). Soviet Phys. JETP 5, 569-75 (1957) 

Nov. 
Results of experiments on the transition effect of 1- 
mesons are presented and discussed. The results presented 
allow one to conclude that low-energy mesons are abundant 
in the spectrum of the generated mesons and that the plural 
mechanism of meson creation is correct. Most of the 
generating particles are probably cosmic-ray neutrons. 
(auth) 
5434 
INVESTIGATION OF THE PENETRATING COMPONENT 
OF ELECTRON-NUCLEAR SHOWERS BY THE DELAYED 
COINCIDENCE METHOD IN CONJUNCTION WITH A 
HODOSCOPE. G. B. Zhdanov and A. A, Khaidarov (‘‘Nig- 
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rizoloto’’ Scientific Research Inst. of the Ministry of Non- 
ferrous Metals). Soviet Phys. JETP 5, 583-9(1957) Nov. 

The distribution in range of slow mesons created by 
cosmic rays on lead and graphite nuclei at effective en- 
ergies on the order of 5 Bev and higher has been investi- 
gated. Some peculiarities of secondary interactions of 
penetrating particles of electron-nuclear showers at the 
game energies are also examined. (auth) 


5435 

ACCOUNT OF PRIMARY a-PARTICLES IN THE DEVELOP- 
MENT OF A NUCLEON SHOWER IN THE STRATOSPHERE. 
Zh. S. Takibaev and P. A. Usik (Academy of Sciences, 
Kazakh SSR.). Soviet Phys. JETP 5, 752-3(1957) Nov. 

Equations are derived for the differential spectrum of 
primary a particles producing nucleon showers in the 
atmosphere with the factor of altitude dependence consid- 
ered. (J.S.R.) 

5436 

NUCLEAR INTERACTION IN A PHOTOEMULSION AT AN 
ENERGY OF 8 x 10% ev. I. M. Gramenitskii, G. B. 
Zhdanov, E. A. Zamchalova, and M. N. Scherbakova. 
(Academy of Sciences, USSR.). Soviet Phys. JETP 5, 7163- 
6(1957) Nov. 

In a stack of Iford G-5 plates irradiation at a height of 
25.5 km a nuclear interaction of the type 1+ 37 a was 
found. The energy of the particle in the center-of-mass 
system and in the laboratory system was calculated. The 
transverse momenta of the secondary particles were also 
calculated. (J.S.R.) 


Crystallography and Crystal Structure 


5437 SCL-T-169 
AN OPTICAL METHOD OF DETERMINATION OF AVER- 
AGES OF STRESSED STATES IN FINE-GRAIN POLY- 
CRYSTALS. R. A. Zhitnikov and A. V. Stepanov. 
Translated by M. I. Weinreich from Zhur. Tekh. Fiz. 26, 
772-8(1956). 15p. 
Procedures are described for obtaining fine-grain 
polycrystalline samples of silver chloride. Subjecting 
such samples to optical methods and to miniature-scale 
operations presents a possibility of solving experimentally 
the problems concerning the true distribution of stresses 
in polycrystalline specimens. (auth) 
5438 


RONTGENOGRAPHIC AND PARAMAGNETIC RESONANCE 
EXPERIMENTS WITH (Gd—La) AlO, MIXED CRYSTALS. 
H. Granicher and K. A. Miller (Physikalisches Institut der 
E. T. H., Zurich, Switzerland). Nuovo cimento (10) 6, 
1216-19(1957). pe 

The deformation of LaAlO, to trigonal symmetry was 
determined by x-ray examination, and the results are 
tabulated. Mixed crystals of LaAlO, with concentrations of 
and 10~? at.% of GdAlO, were prepared. The paramag- 
netic resonance absorption of the crystal was studied at 
temperatures of 295, 195, 83, and 4.2°K. Seven main peaks 
were observed with the highest one lying at g = 1.992 + 
9.002. This peak was not shifted by temperature changes. 
The lines shift markedly away from the central line with 
decreasing temperature. The hyperfine splitting was esti- 
mated to be about 12 gauss and was attributed to the splitting 
in the trigonal field. (J.S.R.) 
5439 
THE ORIENTED GROWTH OF TUNGSTEN CARBIDE ON 
COPPER SINGLE CRYSTAL SPHERES. Chr. Menzel- 
Kopp. Z, Naturforsch, 12a, 1003-6(1957) Dec. (In 
German) 

A protective coating of hexagonal W,C was found on Cu 


single crystal spheres, formed in high vacuum on W 
strips and with a pure undisturbed surface, after coating 
with a carbon compound and short time annealing. Elec- 
tron diffraction shows in reflection a complete “‘epitzxie’’ 
of the carbide to the Cu. Occupied sites in both crystals 
lattices, where the metal atoms have the most density, are 
found parallel to each other in the intergrowth plane, In 
the greatest angular range at the octahedrapole of the Cu, 
up to the small systematic slope, W,C(001) lies parallel to 
Cu(II); in the region of the Cu cubic pole W,C(001) is 
parallel to Cu(001). These intergrowths were compared 
with the quite similar orientation of cubic CuO on Cu. 
(tr-auth) 


Electrical Discharge 


5440 SCTM-312-57(14) 

Sandia Corp., Albuquerque, N. Mex, 

NONLINEAR CHARGE RELEASE FROM HIGHLY 
STRESSED PIEZOELECTRIC ELEMENTS. Arnoid Kritz. 
Dec. 12, 1957. 15p. Contract AT(29-1)-789. . $3.30 

(ph OTS); $2.40(mf OTS). 

In many previous experiments, it has been found that 
the amount of charge obtained from a piezoelectric ele- 
ment had depended on rate and length of stress application 
and terminating electrical impedance. In searching for an 
explanation for these phenomena, apparatus was set up to 
measure the capacitance as a function of voltage stress. 
When the data were tabulated and analyzed, it was apparent 
that the capacitance change could not possibly account for 
the excess free charge released as the resultant electrical 
stress was allowed to decrease while the ceramic element 
was stressed by a constant mechanical load, Further 
measurements and analysis gave indications that an 
explanation for the data obtained could be that the strain 
resulting from the electrical stress is not linear, but 
rather a complicated function of the electrical and 
mechanical stresses. (auth) 


5441 AEC-tr-3141 
SPONTANEOUS OCCURRENCE OF SELF EXCITED 
OSCILLATIONS IN GAS DISCHARGE AT HIGH PRES- 
SURES. M. Ye. Hertzenstein. Translated from Zhur, 
Eksptl’. i Teoret. Fiz. 26, 57-63(1954). 8p. = 
A discussion is presented of the interaction between 
acoustic and electron waves in gas-discharge plasma. It 
is shown that self-excitation is possible in a definite 
frequency band. (W.L.H.) 


PRODUCTION OF HIGH TEMPERATURES AND NUCLEAR 
REACTIONS IN A GAS DISCHARGE. P. C. Thonemann, 
E. P. Butt, R. Carruthers, A. N. Dellis, D. W. Fry, A. 
Gibson, G, N. Harding, D. J. Lees, R. W. P. McWhirter, 
R. S. Pease, S. A. Ramsden, and 8, Ward (Atomic Energy 
Research Establishment, Harwell). Nature 181, 217-20 
(1958) Jan, 25. 

The experimental apparatus (ZETA) was designed to 
study the containment of ionized H (or deuterium) by the 
magnetic field associated with the current flowing in the 
gas and to reach temperatures sufficiently high for 
thermonuclear reactions to be detectable using deuterium. 
The preliminary results reported show that relatively 
long-time stability can be achieved in a toroidal metal- 
walled tube. The neutron yield and the kinetic ion tem- 
peratures were measured over a limited range of condi- 
tions, The nuclear reaction-rates observed are not 
inconsistent with those expected from a thermonuclear 
process, (M.H.R.) 
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5443 

CO-OPERATIVE PHENOMENA IN HOT PLASMAS. 
Lyman Spitzer, Jr. (Princeton Univ.). Nature 181, 221-2 
(1958) Jan. 25. 

It is pointed out that there does not appear to be any 
simple model, based on a quiescent plasma, which is 
consistent with the observed rapid heating of the positive 
ions. (M.H.R.) 

5444 

A STABILIZED HIGH-CURRENT TOROIDAL DISCHARGE 
PRODUCING HIGH TEMPERATURES, N. L. Allen, T. E. 
Allibone, D. R. Chick, R. F. Hemmings, T. P. Hughes, 

8. Kaufman, B. S. Liley, J. G. Mack, H. T. Miles, R. M. 
Payne, J. E. Read, A. A. Ware, J. A. Wesson, and R. V. 
Williams (Associated Electrical Industries, Ltd., Alder- 
maston, Berks). Nature 181, 222-4(1958) Jan. 25. 

A pinched toroidal discharge was first stabilized in 
ZETA, A similar discharge was obtained at Aldermaston 
in a smaller apparatus, the SCEPTRE Ill. This apparatus 
is described and some results are given, such as: a plot 
of peak gas current against applied magnetic field for 
discharges in deuterium; typical oscillograms of the 
voltage measured around the torus, the gas current, and 
rate of change of current; some preliminary results for 
the total number of neutrons per pulse, and in some cases 
the corresponding measured ion temperatures; and streak 
photographs of the discharge. (M.H.R.) 

5445 

MAGNETIC MEASUREMENT OF PLASMA CONFINEMENT 
IN A PARTIALLY STABILIZED LINEAR PINCH. L. C. 
Burkhardt, R. H. Lovberg, and J. A. Phillips (Los Alamos 
Scientific Lab., N. Mex.). Nature 181, 224-5(1958) Jan. 25. 

The current distribution in a discharge which com- 
presses a longitudinal magnetic field originally set up in 
the tube by an external coil is described. The apparatus 
is described briefly. Contour plots of axial current den- 
sity and magnetic field as a function of time are given. 
Also included are plots of magnetic fields as a function of 
radius at 2.5 usec. (M.H.R.) 

5446 


NEUTRON PRODUCTION IN A HIGH-POWER PINCH 
APPARATUS. D. C. Hagerman and J. W. Mather (Los 
Alamos Scientific Lab., N. Mex.). Nature 181, 226-8 
(1958) Jan. 25. Ee 

Neutrons produced in a pinched discharge in deuterium 
in the LASL device, the Columbus II, are reported on. 
This device is designed to operate above 60 kv, but the 
neutrons and the characteristic voltage or current fluctua- 
tions which identify the discharge disappear above 55 kv. 
The dependence of neutron yield on applied magnetic field, 
He contamination, gas pressure and voltage, as well as the 
long neutron pulse-duration, suggests a mechanism of 
neutron production different from the usual instability 
process. However, it is clear from the anistropy in the 
neutron energy spectrum at 200-gauss axial magnetic 
field that directed motion of the reacting deuteron system 
exists, (M.H.R.) 


NEW CONFINEMENT PHENOMENA AND NEUTRON 
PRODUCTION IN A LINEAR STABILIZED PINCH. L. C. 
Burkhardt and R. H. Lovberg (Los Alamos Scientific 
Lab., N. Mex.). Nature 181, 228-30(1958) Jan. 25. 

A linear discharge device, Columbus S-4, was con- 
structed to test the effect of increased tube diameter and 
inter-electrode spacing on the properties of a B,-stabi- 
lized pinched discharge. This device is briefly described 
and some data obtained with it are given. (M.H.R.) 


5448 

NEUTRONS FROM A STABILIZED TOROIDAL PINCH, 
J. Honsaker, H. Karr, J. Osher, J. A. Phillips, and J. L, 
Tuck (Los Alamos Scientific Lab., N. Mex.). Nature 181, 
231-3(1958) Jan, 25. Ta 

After a progression of machines extending over several] 
years, Perhapsatron S-3 shows, by magnetic probe meas- 
urements, more symmetrical detachment of the current 
channel from the walls. Problems and possible improve- 
ments in the apparatus are discussed. (M.H.R.) 

5449 

THERMONUCLEAR FUSION: THE TASK AND THE 
TRIUMPH. George Thomson, New Scientist 3, No. 63, 
11-13(1958) Jan. 30. * 

An elementary explanation of the stages which led to 
the controlled thermonuclear reactions at Harwell is 
given. (M.H.R.) 

5450 
THE NEXT STAGES WITH ZETA. Jobn Cockcroft. New 
Scientist 3, No. 63, 14(1958) Jan. 30. ~ 

The problems connected with the higher temperatures 
and the new techniques required before the stage of com- 
mercial application can be reached are discussed, (M.H.R,) 
5451 
HOW ZETA TEMPERATURES ARE MEASURED. Tom 
Margerison. New Scientist 3, No. 63, 15(1958) Jan. 30. 

The method of measurement of temperatures in 
thermonuclear reactions in Zeta by measuring the width 
of the lines on the spectroscope plate is discussed. 
(M.H.R.) 

5452 

CONTROLLING THE DISCHARGE. T. E. Allibone (Asso- 
ciated Electrical Industries Research Labs.). New Sci- 
entist 3, No, 63, 17-19(1958) Jan, 30. 

~ An account is given of the work carried out by scien- 
tists at the AEI Research Lab. on an independent approach 
to the problem of controlled nuclear fusion. (M.H.R.) 


Electrons 


5453 NP-6572 

New York Univ., New York. Coll. of Engineering. 
ELASTIC SCATTERING OF ELECTRONS BY ATOMIC 
HYDROGEN. Technical Report No. 2. Benjamin 
Bederson, Jacob M. Hammer, and Herbert Malamud. Jan, 
1, 1958. 85p. Electron Scattering Project. Contract 
ONR-285(15). 

An atomic beam method was used to perform measure- 
ments on the total scattering cross sections of electrons 
by atomic H for electron energies between 1.5 and 14.5 
ev. An H, + H, beam is produced by an r-f discharge and 
an electron beam is produced by an electrostatically 
focused gun, The H, + H, beam is mechanically chopped 
(25 cps) and is made to cross the electron beam in the 
scattering region. The scattered electrons are collected 
by a Faraday chamber and the observed signal recorded 
by a phase sensitive detection system. Absolute values for 
the atomic cross sections are obtained by normalizing to 
the known molecular cross sections. The normalization 
requires knowledge of the atomic beam temperature and 
the ratio H,/H,. These are both measured by means of an 
inhomogeneous magnet velocity analyzer. The cross sec- 
tions obtained start at about 5 in units of xa at 11 ev and 
rise rapidly to about 100 at 3 ev, dropping somewhat at 
still lower energies. At the lower energies the measured 
values are considerably higher than those obtained 
theoretically. (auth) 
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a INSTABILITY OF ELECTRON BUNDLES. 
pernard Epsztein. Compt. rend. 246, 586-8(1958) Jan. 27. 
(In French) 

The longitudinal oscillations of electron bundles in a 
moving space have been studied previously. The plasma 
waves behave as stable compression waves. It is shown 
that there exists, at least in small bundles, transverse 
vibrations and that these vibrations are in general un- 
stable. (J.S.R.) 


5455 

DISCHARGES IN HYDROGEN AT THE ION CYCLOTRON 
FREQUENCY. A. W. Bright and K. Remanathan (Imperial 
Coll. of Science and Tech., London). Nature 180, 1468-9 
(1957) Dec. 28. , 


5456 

SPIN RESONANCE OF FREE ELECTRONS POLARIZED 
BY EXCHANGE COLLISIONS. H. G. Dehmelt (Univ. of 
Washington, Seattle). Phys. Rev. 109, 381-5(1958) 

Jan. 15. 

An experiment is described in which thermal electrons, 
t, * 400°K, become polarized in detectable numbers by 
undergoing exchange collisions with oriented sodium atoms 
during which the atom orientation is transferred to the 
electrons. The collisions establish interrelated equilib- 
rium values for the atom and electron polarizations which 
depend upon the balance between the polarizing agency 
acting upon the atoms (optical pumping) and the disorient- 
ing relaxation effects acting both on atoms and electrons. 
When now the electrons are furthermore artificially 
disoriented by gyromagnetic spin resonance, an additional 
reduction of the atom polarization ensues which is detected 
by an optical monitoring technique, thereby allowing a 
determination of the free-electron spin g factor, g,. Since 
it was experimentally convenient, at this stage only the 
ratio gy (Na)/g, = 1.000026 + 0.00003 was determined, 
showing no significant difference between g, and g; (Na), 
the g factor of the *8,, sodium ground state. From the 
experimental strength and width of the electron disorienta- 
tion signal a lower limit was obtained for the sodium ex- 
change cross section with thermal electrons: Q > 2.3 x 
10 cm*. This may be compared with a theoretical ex- 
change cross section, Q = 2.3 x 10~“ cm’, which is derived 
under the assumption that the 3s* & state of the Na™ ion 
has essentially zero binding energy, thereby causing 
strong singlet scattering while the triplet scattering is 
negligible in comparison, Spin-orbit coupling during colli- 
sions of the electrons with the atoms of the inert argon 
buffer employed to slow down wall diffusion is discussed 
as the chief cause for the shortness of the observed free- 
electron spin relaxation time, T, * 6 x 107 sec. (auth) 


5457 


THE EFFECT OF RADIATION ON THE MOTION OF A 

RELATIVISTIC ELECTRON IN A MAGNETIC FIELD. 

A. A. Kolomenskii and A. N. Lebedev (Academy of Sci- 

ences, USSR). Soviet Phys. (Doklady) 1, 100-3(1956). 
This paper was previously abstracted from the original 

language and appears in NSA, Vol. 10, as abstract No. 

7816, 


THE EFFECT OF QUANTUM FLUCTUATIONS OF RADIA- 
TION ON ELECTRON MOTION IN PERIODIC MAGNETIC 
SYSTEMS. A. A. Kolomenskii (Academy of Sciences, 
USSR.). Soviet Phys. (Doklady) 1, 192-5(1956) Mar.-Apr. 
This paper was previously abstracted from the original 
language and appears in NSA, Vol. 10, as abstract No. 6813. 


Gases 


5459 AEDC-TR-57-10 
Arnold Engineering Development Center, Tullahoma, Tenn. 
THERMODYNAMIC PROPERTIES OF GASES: EQUA- 
TIONS DERIVED FROM THE BEATTIE- BRIDGEMAN 
EQUATION OF STATE ASSUMING VARIABLE SPECIFIC 
HEATS. R. E. Randall. Aug. 1957. 43p. Project No. 
933002. Contract AF40(600)-700. (AD-135332). 

The Beattie-Bridgeman equation of state was used to 
develop the equations of several of the thermodynamic 
properties and flow process correction factors for gases. 
The increase in the specific heats due to the vibration of 
diatomic molecules was included by assuming the mole- 
cules to be perfect harmonic oscillators. Thermodynamic 
and flow process equations are theoretically developed. 
The particular flow processes investigated were isentropic 
expansion and flow through normal shock waves. The 
calculation procedures for isentropic expansions and flow 
through normal shock waves are included in the appendix. 
Also included are the results of several calculations in 
which air was used as the media of flow. Graphs of the 
thermodynamic properties and Beattie- Bridgeman correc- 
tion factors for air are included to provide a gencral 
picture of the effect of temperature and pressure. (auth) 
5460 K-1188 
Oak Ridge Gaseous Diffusion Plant, Tenn. 

APPLICATION OF A SYSTEM OF BOLTZMANN EQUA- 
TIONS TO THE SEPARATION OF A BINARY GAS MIX- 
TURE. [PART] I. Hanan Rubin. Dec. 28, 1956. 20p. 
Contract W-7405-eng-26. $3.30(ph OTS); $2.40(mf OTS). 

Separation of a binary gas mixture by diffusion through 
a barrier is studied by “averaging out’’ the structure of 
the barrier and setting up an appropriate system of 
Boltzmann equations. The “‘method of moments” is 
employed to obtain an approximate description of the 
physical situation. (auth) 

5461 K-1311 

Oak Ridge Gaseous Diffusion Plant, Tenn. 
SEPARATION OF GASEOUS MIXTURES BY A NON- 
UNIFORM BARRIER. Stephen Prager. May 8, 1957. 
14p. Contract W-7405-eng-26. $3.30(ph OTS); $2.40 
(mf OTS). 

The effect of nonuniformity upon barrier performance 
is studied for an infinite plane barrier with a gas mixture 
flowing across and through its face. The problem is 
treated by a perturbation method both for sinusoidal and 
for random fluctuation in the barrier characteristics. An 
exact solution is also given for sinusoidal fluctuations 
when the cross flow velocity vanishes. (auth) 


5462 AEC-tr-3155 

TEMPERATURE DEPENDENCE OF THE VISCOSITY OF 
LIQUD NITROGEN AND LIQUID ARGON AT CONSTANT 
DENSITY. B. I. Verkin and N. 8. Rudenko. Translated 
from Zhur. Eksptl’. i Teoret. Fiz. 20, 523-6(1950). 6p. 


5463 

FLOW OF NOBLE GASES AT LOW PRESSURES THROUGH 
POROUS MEDIA AND CAPILLARIES. L. M. Lund and 

A. 8. Berman (Union Carbide Nuclear Co., Oak Ridge, 
Tenn.). J. Chem. Phys. 28, 363-4(1958) Feb. 

The classical theory of transport of permanent gases 
through confining structures at vanishing pressures re- 
quires that the conductance in cm/sec be directly propor- 
tional to the mean molecular speed. A dimensionless 
parameter w may then be defined such that at the limit, as 
the pressure approaches zero, w approaches a transmis- 
sion probability wo. Such a definition, in terms of the PV 
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flow measured for a time t through a sample of area A 
under a pressure difference of AP is w = (PV/tAPA)/ 
(V/4), where v is the mean molecular speed. Classical 
theory requires that w, depend only on the geometry of the 
medium and not on the gas or the temperature used in the 
transport measurements. Deviations from this require- 
ment have been observed previously in the flow of gases 
through long capillary systems. A further study of such 
deviations is reported in this paper. Transmission proba- 
bilities w, of several samples of noble gases were deter- 
mined at several temperatures between 0 and 50°C. Con- 
trary to classical theory wy is found to be both gas and 
temperature dependent to about the same degree for 
porous metal, porous glass, and short nickel capillaries. 
(A.C.) 

5464 

CHARGE EXCHANGE CROSS SECTIONS FOR HELIUM 
TONS IN GASES. C. F. Barnett and P. M. Stier (Oak 
Ridge National Lab., Tenn.). Phys. Rev. 109, 385-90 
(1958) Jan. 15. ———— 

The charge exchange cross sections have been deter- 
mined for a helium ion beam in several stopping gases. 
The cross sections for electron loss by a fast helium 
om and for electron capture by an ion (0,9) are 
reported for energies between 4 and 200 kev. The target 
gases studied were hydrogen, helium, nitrogen, oxygen, 
neon, and argon. 9, increases monotonically throughout 
the energy range for all gases studied, obtaining values 
of 10~* cm? at 200 kev. In all stopping gases except 
helium, 0. passes through a maximum of approximately 
3 x 107 cm? near 50 kev, whereas for helium this cross 
section decreases throughout the energy range as ex- 
pected for the resonant exchange reaction. Evidence is 
presented that the metastable excited state of the helium 
atom is of importance in the charge exchange process. 
(auth) 

5465 

THE THERMODYNAMICS OF LIQUID He*. I. M. Khalatni- 
kov and A. A. Abrikosov. Soviet Phys. JETP 5, 745-8 
(1957) Nov. 

The thermodynamics of liquid He’ is considered on the 
basis of the Fermi liquid model proposed by L. Landau. 
The entropy, the specific heat, and the magnetic suscepti- 
bility of liquid He* are computed for the possible types of 
the energy spectrum of the liquid. Comparison with ex- 
periment is carried out. (auth) 


5466 IGRL-IB/R-33 
United Kingdom Atomic Energy Authority. Industrial 

Group H. Q., Risley, Lancs, England. 

SOME RECENT DEVELOPMENTS IN AUTOMATIC 
CONTROL. Information Bibliography. A. F. Armstrong 
and G. I. Maughan. Oct. 1957. 40p. 

A wide selection of book and journal references, issued 
up to December 1956, covering automatic control of nu- 
clear reactors, chemical processes, servomechanisms, 
and noise in control systems is presented. (auth) 

5467 MLM-1024 

Mound Lab., Miamisburg, Ohio. 

SPECIAL APPLICATIONS OF QUARTZ FIBERS: THE 
FABRICATION AND USE OF MICROTUBING AND 
HELICES. M. I. Gray and R. G. Olt. Dec. 7, 1954. 19p. 
Contract AT-33-1-GEN-53. $0.75(OTS). 

The characteristics of fused quartz make it suitable for 
use in instrument parts which are subjected to high tem- 


perature, corrosive atmospheres, and in continuous-duty 
applications where other materials may fatigue. Mound 
Laboratory has developed equipment for the fabrication of 
special components from fused quartz; these special 
components include accurately dimensioned microtubing, 
having either circular or oval cross sections, and helices 
(spiral springs). Some applications of these components 
and descriptions of the equipment are included. (auth) 
5468 SCTM-71-56-14 

Sandia Corp., Albuquerque, N. Mex. 

FILM READER AND ANALYZER; OPERATING INSTRUG- 
TIONS AND DETAILED DESCRIPTION. R. M. McGehee, 
Aug. 21, 1956. 8lp. Contract [AT(29-1)-789]. $13.80 
(ph OTS); $4.80(mf OTS). 

A film reader and analyzer has been developed to read 
amplitudes from a sequence of radar terrain-return 
pulses recorded on 35-mm film. An amplitude distribution 
of the samples is presented numerically on an array of 
electromechanical counters. A step waveform is con- 
structed from the sample sequence and is recorded in 
permanent form. A frequency analysis is made on the 
waveform, also in permanent form. This memorandum 
gives a detailed description of the device and instructions 
for its use, (auth) 


5469 SCTM-204-56 (14) 

Sandia Corp., Albuquerque, N. Mex. 

D-1 TIMER. Robert Creveling and Robert T. Braden. 
Nov. 26, 1956. 13p. Contract [AT(29-1)-789]. $3.30 
(ph OTS); $2.40(mf OTS). 

The D-1 timer requires a special input network to cause 
the time delay to vary in a desired manner with variations 
in voltage of the input step. The diodes necessary cause 
the delay to decrease as the temperature increases. Tests 
made indicate the effect that variations of the other com- 
ponents in the circuit have on the time delay. This infor- 
mation coupled with a knowledge of the temperature coef- 
ficients of available components will permit the assembly 
of a timer with acceptable temperature characteristics. 
(auth) 


5470 SCTM-255-57(14) 

Sandia Corp., Albuquerque, N. Mex. 

MODIFICATION OF SIGNAL-TO-NOISE RATIO IN AM 
SYSTEMS BY DETECTION. Charles S. Williams, Jr. 
Sept. 17, 1957. 35p. Contract [AT(29-1)-789]. $6.30 
(ph OTS); $3.00(mf OTS). 

If output signal-to-noise ratio is to be a measure of 
system performance, it must be defined in a suitable way. 
Herein, a number of such definitions are given and the 
dependence of output signal-to-noise ratio on input signal- 
to-noise ratio is shown for each definition. Both linear 
and quadratic detectors are considered. The input noise is 
Gaussian with a bandwidth which is small compared to the 
carrier frequency. The input signal is a constant-amplitude 
carrier frequency although it may occur only periodically 
(as in a pulse system). The total input is the sum in voltage 
units of the signal and the noise. (auth) 


5471 SCTM-339-57 (14) 

Sandia Corp., Albuquerque, N. Mex. 

DC AMPLIFIERS FOR APAR TRANSDUCER APPLICA- 
TIONS. Alton L. Anderson. Jan. 17, 1958. 12p. Con- 
tract AT (29-1)-789. $3.30(ph OTS); $2.40(mf OTS). 

DC amplifiers are considered in transducer applications 
with APAR (automated programmer and recorder). The 
general requirements of a suitable amplifier are outlined. 
A prototype amplifier circuit embodying many of the 
desired characteristics is discussed. Specific commercial 
amplifiers of both electronic and magnetic types are con- 
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as usable alternates for immediate application 
with APAR. (auth) 


5472 SCTM-350-57 (14) 

Sandia Corp., Albuquerque, N. Mex. 

AN AUTOMATON CAPABLE OF LEARNING THE MEAN- 
INGS OF WORDS IN CONTEXT. Gene R. Bussey. Jan. 28, 
1958. 15p. Contract AT(29-1)-789. $3.30(ph OTS); 
$2.40(mf OTS). 

An MDA (Multidimensional Associator) model is de- 
scribed in order to facilitate engineering comprehension of 
the process of machine understanding. The model could 
serve as a semantic translator from one language to 
another, where language is generalized to denote any 
meaningful sequence of signals. (auth) 

5473 WADC-TR-57-374(Pt. D 

National Bureau of Standards, Washington, D. C. 
PHYSICAL PROPERTIES OF HIGH TEMPERATURE 
MATERIALS. PART I. NEW APPARATUS FOR THE 
PRECISE MEASUREMENT OF HEAT CONTENT AND 
HEAT CAPACITY FROM 0 TO 1500°C. [Period covered] 
April 1956 to April 1957. Thomas B. Douglas and William 
H. Payne. July 22, 1957. 39p. Project title: MATE- 
RIALS ANALYSIS AND EVALUATION TECHNIQUES. 
Task title: THERMAL MEASUREMENTS. Contract 
AF33(616)-56-21. (AD-142119). 

A new apparatus for the accurate measurement of the 
heat content and heat capacity of solids and liquids over 
the temperature range 0° to approximately 1500°C (32 to 
2750°F) is described. For use of the “‘drop’’ method, a 
new Bunsen ice calorimeter and resistance-heated 
furnace were designed, and have been partly constructed. 
The ice calorimeter is similar to that developed earlier 
at the National Bureau of Standards, but embodies several 
minor modifications, To achieve regions of known and 
uniform temperature, the furnace was designed to have 
three concentric cores wound with 17 independently con- 
trolled wire-heater sections. Temperatures will be 
measured by several platinum-rhodium thermocouples, 
which are arranged to permit their periodic recalibration 
in place, After the performance of the apparatus has been 
tested, the first measurements undertaken are to be on 
standard-sample synthetic sapphire (aluminum oxide). 
These data will augment the Bureau’s earlier measure- 
ments on this material from 0 to 900°C (32 to 1650°F), and 
permit its use as a heat-capacity standard up to approxi- 
mately 1500°C. (auth) 


5474 
A COMBINED LIQUID NITROGEN CRYOSTAT, FURNACE 
AND LIQUID HELIUM BATH. M. J. Stubbs and M. W. 
Thompson (Atomic Energy Research Establishment, 
Harwell, Berks, Eng.). J. Sci. Instr. 35, 68-9(1958) Feb. 
An apparatus is described in which a liquid nitrogen 
cryostat and a furnace were associated for annealing 
specimens at temperatures between —196 and 200°C. 
Provision was made for transferring the specimens to 
liquid helium without removing them from the apparatus. 
(auth) 


5475 

ELECTRON MICROSCOPY. PROCEEDINGS OF THE 
STOCKHOLM CONFERENCE SEPTEMBER 1956. F. S. 
Sjéstrand J. Rhodin, eds. New York, Academic Press 
Inc., 1957. 363p. 

Design principles and electron optics applicable to the 
design and performance of electron microscopes were re- 
viewed. Other topics discussed included: electron- 
specimen interactions; high resolution electron microscopy 
and electron diffraction; specimen preparation techniques 
in biology and medicine; studies on cell and tissue ultra- 


structure; and applications of electron microscopy in 
microbiology, paper and textile research, and metallography 
and other industrial applications. (C.H.) 


5476 

TRANSISTOR CIRCUITS AND APPLICATIONS. John M. 
Carroll, ed. New York, McGraw-Hill Book Company, Inc., 
1957. 288p. 

This book comprises 106 feature technical articles that 
appeared in Electronics during the years 1950 to 1956. All 
the basic amplifier, oscillator, pulse, and switching cir- 
cuits are shown with typical component values. Character- 
istics of typical transistors, descriptions of basic types, 
important design considerations, and formulas are fur- 
nished. Many applications of transistors to home-enter- 
tainment, military, broadcasting, communications, com- 
puting, control, industrial, scientific, and medical 
equipment are described with complete circuit schematics. 
Sections are also included on the design of transistor 
amplifiers, oscillators, and pulse circuits. (M.H.R.) 


5477 
A FAST COINCIDENCE CIRCUIT. D. H. White and G. W. 
Hutchinson (Univ. of Birmingham, Eng.). Nuclear Instr. 1, 
331-4(1957) Dec. 
A coincidence circuit is described with an improved re- 
jection ratio to noncoincident pulses. In the coincident con- 
dition, information is gathered during a large part of the 
time of overlap of the applied signals, not merely from the 
coincidence of the leading edges. The resolving time is 
comparable with that obtained using conventional circuits. 
(auth) 


5478 

A PRINTED DISTRIBUTED AMPLIFIER. P. R. Orman 
(Atomic Energy Research Establishment, Harwell, Berks). 
Nuclear Instr. 1, 354-8(1957) Dec. 

“A distributed amplifier is described which has been 
designed for applications in the field of nuclear physics 
research. The gain of the amplifier is 20 db and its rise- 
time less than 2.5 mus. Printed wiring techniques have 
been applied and the theoretical and practical advantages of 
this method of construction are considered. (auth) 


5479 

APPARATUS FOR THE DIRECT MEASUREMENT OF AD- 
SORPTION ON SOLID SURFACES FROM LIQUIDS. James 
A. Kafalas and Harry C. Gatos (Massachusetts Institute of 
Tech., Lexington). Rev. Sci. Instr. 29, 47-50 (0958) Jan. 

An apparatus is described for the measurement in situ of 
adsorption of solutes on solids and kinetics of film forma- 
tion on solid surfaces. The technique is applicable only to 
very dilute solutions in which the solute can be tagged with 
a y- or hard £-emitting isotope. The adsorbed radioactivity 
of the surface is determined through a continuously 
replenished thin layer of solution. The kinetics and equi- 
librium conditions of adsorption, desorption and exchange 
reactions can be determined conveniently; simultaneously, 
the electrochemical behavior of the surface can be studied. 
Some measurements are reported. (auth) 


5480 

CONSTANT-PRESSURE LEAK-RATE GAUGE. K. W. 
Ehlers (Univ. of California, Berkeley). Rev. Sci. Instr. 
29, 72(1958) Jan. 

~~ A method of metering the rate at which a gas is admitted 
into a vacuum system, which overcomes many of the diffi- 
culties encountered in oil manometers, has been developed. 
This method allows the metering of gases other than air and 
at pressures other than atmospheric. (A.C.) 

5481 

NOISE RESEARCH AND LINEARITY DETERMINATION 
OF PHOTO-MULTIPLIERS. Walter Hermann. Z. 


621 
| 
~ 
5 
4 
Ve 
4 


Naturforsch, 12a, 1006-13(1957) Dec. (In German) 
Since many discrepancies between the observed and 
theoretical noises of multipliers have been reported in 
connection with a suspected effect related to the spark of 
the electron tubes, the theoretical noise formula was 
proved experimentally. The formula was adjusted for 10 
multipliers so that the noise spectrum was in the audio 
range and was ‘‘white’’ to unimportant deviations. The 
remaining area of the formula was confirmed essentially 
quantitatively. The investigation of the relationship be- 
tween light intensity and anode current shows that at 
anode currents < 10~* A deviations from linearity occurred 
in excess of 1%. The deviation then is essentially a re- 
versible fatigue phenomenon. (J.S.R.) 


Isotopes 


5482 IGRL-IB/R-29 

United Kingdom Atomic Energy Authority. Industrial 
Group H. Q., Risley, Lancs, England. 

FISSION PRODUCT FORMATION AND DECAY CHARAC- 

TERISTICS. Information Bibliography. Dec. 1957. 10p. 

5483 


TRANSFER MEASUREMENTS FOR DETERMINATION OF 
THE MOBILITY OF L*&, Li’, AND Pb IN MOLTEN LiCl- 


Naturforsch. 12a, 321-34(1957). (In German) 

er measurements and the observation of a migrat- 
ing boundary at 650°C showed that the mobility of Pb in the 
complete composition range increases with LiCl concentra- 
tion while the mobility of Li has a minimum at 20% LiCl. 
From isotope analysis it was found that the relatively re- 
duced mobility difference of the Li isotopes (mass effect) 
remained almost constant at —0.14 for LiCl concentrations 
between 100 and 20%, but then it increased and at 5% LiCl 
the value —0.27 was reached. The measurement of mobility 
in molten mixtures was treated generally, a theory of 
moving boundaries given, and the experimental results from 
the LiCl—PbCl, system discussed. (tr-auth) 
5484 
THE SYSTEM OF NATURAL ISOTOPES. V. V. Ponamarev 
(Lomonosov Moscow State Univ.). Zhur. Fiz. Khim. 31, 
No. 11, 2591-3(1957) Nov. (In Russian) 

A systemized table of natural isotopes has been developed 
on the basis that elements with odd atomic number have one 
or two isotopes and that the number of stable isotopes with 
even atomic number increases. A certain basic law of 
periodicity was observed in the succession of elements with 
related intermittent qualitative changes related to changes 
in the quantitative indicators. (R.V.J.) 


Isotope Separation 


5485 IGRL-T/CA-59 

THE SEPARATION OF URANIUM-235. P. Caldirola. 
Translated by E. G. Peters from Energia nucleare (Milan) 
3, Suppl. 74-81(1956). 10p. 
~ A brief description is presented of the principles on 
which the centrifugal separation and the ‘“Trenndlise’’ 
processes for U™ separation are based. A more detailed 
description of the gaseous diffusion process for U** sepa- 
ration is included. (auth) 

5486 


THE DEVELOPMENT OF MAGNETIC ION SOURCES FOR 
AN ELECTROMAGNETIC ISOTOPE SEPARATOR. K. O. 
Nielsen (Univ. of Copenhagen, Denmark). Nuclear Instr. 1, 
289-301(1957) Dec. 


The paper gives a survey of several ion sources of the 
magnetic type, which have been used in connection with the 
electromagnetic isotope separator in Copenhagen. The 
first types constructed for handling gases are described 
briefly, while ion sources for solids are discussed in 
greater detail. The temperature of the discharge chamber 
can be raised to about 1100°C. The evaporation rate is 
controlled by the temperature of the sublimation furnace, 
Problems in connection with the maintenance of optimal 
pressure in the discharge chamber by adjusting the furnage 
temperature are discussed. (auth) 

5487 


SYSTEMATIC INVESTIGATION OF A MAGNETIC ION 
SOURCE FOR AN ELECTROMAGNETIC ISOTOPE SEPARA. 
TOR. O. Almén and K. O. Nielsen (Univ. of Copenhagen, 
Denmark). Nuclear Instr. 1, 302-22(1957) Dec. 

The properties of a magnetic ion source with oscillating 
electrons are studied. The ion source is operated in con- 
nection with an electromagnetic isotope separator. Special 
interest is devoted to the obtainable ion currents, the 
resolving power of the instrument, and the efficiency of 
the ion source. The ion current and the resolving power 
can be varied within wide limits. However, if the ion source 
is operated at conditions corresponding to maximum re-_ 
solving power, it is found that the ion current is limited by 
space charge in the ion extracting device. By measurements 
of the parameters of the ion source, performed at maxi- 
mum resolving power, an investigation of the plasma dis- 
charge was possible. I was found that, for maximum re- 
solving power, a constant ion production rate was required, 


determined only by the extracted ion current. Applying this, 
result the influence of different factors on the efficiency of 


the ion source was calculated. The efficiency appeared to 
be proportional to the length of the discharge chamber and 
to the ionization cross section. This was also verified ex- 
perimentally. (auth) 


NOTE ON THE PREPARATION OF ANHYDROUS RARE- 
EARTH CHLORIDES FOR THE ELECTROMAGNETIC 
ISOTOPE SEPARATOR. Bror Skytte Jensen (Univ. of 
Copenhagen, Denmark). Nuclear Instr. 1, 323 (1957) Dec. 
A quick and simple procedure for preparing anhydrous 
rare-earth chlorides in amounts ranging from 50 to 300 
mg is desirable for use in charging the isotope separator. 
The method chosen is an adaptation of the well-known am- 
monium chloride method. The procedure to be described 
has been used successfully for the preparation of the an- 
hydrous chlorides of Gd, Dy, Er, Yb, and Lu. The yield 
of the transformation of the oxides into the chlorides is 
70 to 90% depending on circumstances. (auth) 
5489 
ELECTROMAGNETIC ENRICHMENT OF STABLE ISO- 
TOPES. M. L. Smith. Progr. Nuclear Phys. 6, 162-91 
(1957). 
An account of the limitations and advantages of the elec- 
tromagnetic process is given. Discussions are included 
on the development of the large 180° separator, a general 
description of the present production machine, a detailed 
account of the separation process, chemical problems 
involved in processing isotopic concentrates, applications 
of electromagnetically enriched stable isotopes, and ap- 
plication of small laboratory electromagnetic separators 
to stable- and active-isotope enrichment, and the future of 
electromagnetic separation. (M.H.R.) 
5490 


THE SEPARATOR TUBE. XIX. FOR THE SEPARATION 
OF Br” AND Br*', Klaus Clusius and Hans-Ulrich 
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fostettler. Z, Naturforsch. 12a, 974-82(1957) Dec. (In 


The separation of bromine isotopes has been investi- 
gated by various methods. The theoretical and experimen- 
tal conditions under which a separation by thermal diffu- 
sion was obtainable were studied. The stable isotopes 
pr” and Br*' have a natural abundance of 50.5% and 49.5%, 
respectively, so that a total separation factor of 100 would 
be sufficient to supply each with a purity of 99%. The 
most convenient compound is HBr. The standardization of 
the dissociation equilibrium 4 H, + 4 Br, «= HBr + 12.2 
cal means a complicating factor at the hot filament of the 
separation tube since the gases were decomposed by the 
operation of the separation tube into H, and Br,. The cal- 
culation shows that the situation can be improved consid- 
erably by the addition of a small amount of H,. The degree 
of dissociation a was depressed to the small value a’ when 
w moles of H, were added to n moles HBr. As long as 
v< Ty, the lowered degree of dissociation a’ at ny /2n’ 
was maintained in the temperature range with a or a’ « 1. 
In reality the influence of H, is much greater than was 
expected from the thermodynamic calculations, With a 
constant H, concentration of 3% the disturbances caused 
by dissociation could be investigated at filament tem- 
peratures of 1300°K. The basis for these surprising condi- 
tions is found in the reaction-kinetic properties of the 
system. The Br, formed by a heterogeneous catalyst on 
the flowing filament surface diffused to the cold wall, In 
a single operation the lightest and rarest Kr isotopes were 
enriched to 60.5% Kr™ and 29.1% Kr™, which in the initial 
gas had a percentage of 0.37% Kr™ and 2.6% Kr™. (tr-auth) 


Mass Spectregraphy 

5491 

MASS SPECTROMETRIC ANALYSIS OF SOME HYDROGEN 
OXIDES. I. Larkin Kerwin and Maurice Cottin. Can. J. 
Phys, 36, 184-91(1958) Feb, 

Typical mass spectrograms for H,O, D,O, H,O,, and 
D,0, are presented. Both positive and negative ions were 
observed, The variations of the abundances of the spec- 
trogram components with pressure are given. Some fea- 
tures of the experimental data are discussed. (auth) 

5492 


MASS SPECTROMETER WITH COMPLETE DOUBLE 
FOCUSING OF THE SECOND ORDER. H. Hintenberger 
and L. A. Kinig. Z. Naturforsch. 12a, 443(1957) May. 
(in German) 
The conditions for a mass spectrometer with complete 
double focusing of the second order are given for ¢,, = 60°. 
(J.8.R.) 
5493 


THE ADJUSTMENT OF MASS SPECTROGRAPHS., F. 
Everling and H. Wende. Z. Naturforsch. 12a, 971-3(1957) 
Dec, (In German) ag 

In the case of the Mattaugh-Herzog mass spectrograph 
it was found that a slight variation of the dimensions of a 
mass spectrograph, calculated according to the general 
Mattaugh-Herzog theory, could be compensated for by a 
convenient adjustment, The resulting equations are given 
and a systematic justification process for their realization 
is described. (tr-auth) 


Mathematics 
5494 AECU-3275 


Princeton Univ., N. J. 
ON THE WEAK AND STRONG STABILITY OF NUMERICAL 


SOLUTIONS OF PARTIAL DIFFERENTIAL EQUATIONS. 
1. THE HEAT EQUATION. Richard Bellman. Jan. 28, 
1952. 23p. [For Los Alamos Scientific Lab. Contract 
W-7405-eng-36]. (PNJ-LA-2). $4.80(ph OTS); $2.70 
(mf OTS). 

The paper is divided into three parts. In the first part 
the one-dimensional heat equation with constant coef- 
ficients is discussed. The next section is devoted to the 
proof of the equivalence for the one-dimensional heat equa- 
tion with variable coefficients. The technique used will 
carry over the general case which is treated briefly in 
the third section. (W.L.H.) 


5495 AECU-3373 
Illinois. Univ., Urbana. Digital Computer Lab. 
TECHNICAL PROGRESS REPORT. PARTI. STUDY 
PROGRAM ON HIGH SPEED COMPUTER. PART IL. 
MATHEMATICAL RESEARCH AND PROGRAMMING. 
PART Ill. ILLIAC USE AND OPERATION— GENERAL 
LABORATORY INFORMATION. Aug. 1956. 14p. Con- 
tracts AT(11-1)-415; N6ori-07130; and N6ori-07124, 
$3.30(ph OTS); $2.40(mf OTS). 
5496 AERE-T/R-2300 
United Kingdom Atomic Energy Authority. Research 

Group. Atomic Energy Research Establishment, 

Harwell, Berks, England, 
ON THE IMAGE FIELD IN A CUT WALL. W. B. Thomp- 
son, Sept. 1957. 23p. $0.63(BSI. 

If a current channel moves within a region enclosed by 
a perfectly conducting sheet all the magnetic flux is 
trapped within this region. If the current channel moves 
under the influence of its own magnetic field, the image 
fields may have a considerable effect on its motion and 
may prevent it from reaching the walls. An analysis was 
made for the effect of a narrow slit in an infinite plane 
perfectly conducting wall, cut to permit the application of 
an electr'c field to produce a current in a conductor. The 
rate of change of field due to the motion of the current 
channel is discussed, and it is shown how the calculation 
can be reduced to a potential problem. The problem of | 
finding the field near an aperture in a infinite plane wall is 
reduced to an integral equation. The field is calculated 
and expressed in terms of the complete elliptic integrals; 
however, in certain cases it can be reduced to a fairly 
simple form. (J.8.R.) 
5497 CRT-338 (Rev. ) 
Atomic Energy of Canada Ltd. Chalk River Project, 

Chalk River, Ont. 
THE SPHERICAL HARMONICS METHOD. Il. APPLICA- 
TION TO PROBLEMS WITH PLANE AND SPHERICAL 
SYMMETRY. C. Mark. Feb. 1957. 97p. (AECL-490). 
$2.00(AECL). 

First issued as MT-97, May 31, 1945, reissued as CRT- 
338 (NRC-1589) June 1957, revised for reissue Feb. 1957. 

The application of the spherical harmonic method to 
problems with plane or spherical symmetry is discussed 
in detail. The numerical results of some applications 
already made are included to indicate the degree of con- 
vergence obtained. Formulas for dealing with distributions 
of isotropic sources are developed. Tables useful in 
applying the method are given. (auth) 


5498 CRT-340(Rev.) 
Atomic Energy of Canada Ltd. Chalk River Project, 
Chalk River, Ont. 
THE SPHERICAL HARMONICS METHOD. I. GENERAL 
DEVELOPMENT OF THE THEORY. C. Mark. Feb. 1957. 
47p. (AECL-491). $1.00(AECL). 
First issued as MT-92, Nov. 30, 1945, reissued as 
CRT-340 (NRC-1588) Oct. 7, 1947, revised for reissue 
Feb. 1957. 


German) 
; 
4 
: 
ts 
in |, 
i, 
hee. 
: 
fe: 
{ 
: 


624 NUCLEAR SCIENCE ABSTRACTS 


A method of obtaining approximate solutions of the 
transport equation is presented in a form applicable in 
principle to any geometry. The approximation will give 
good results in cases where the angular distribution is not 
very anisotropic. The basis of the approximation is to ex- 
pand the density per unit solid angle ~(r,) in spherical 
harmonic tensors formed from @, the unit vector in the 
direction of velocity, and to break off the expansion. A 
differential equation whose degree increases with the order 
of the approximation is obtained for the total density 
¥(r). This equation has the form 


— vi) y(r) = 0, where the numbers depend on the 


order of the approximation and on the value of the param- 
eter a of the medium, but not at all on the geometry. When 
the equation for the total density is an ordinary equation, 
the physical condition of continuity of o(r,2) at a boundary 
in a multi-medium problem is simulated by requiring that 
the spherical harmonic moments of y(r,@) which are re- 
tained be continuous; and this determines the constants in 
the solution for yr). The form of the solution for the 
total density and the necessary moments in an approxima- 
tion of general order is given explicitly for plane and 
spherical symmetry; and for cylindrical symmetry the 
solution is given for two low-order approximations. In a 
later report (CRT-338, Revised) the application of the 
method to several problems involving plane and spherical 
symmetry will be discussed in detail and the results of a 
number of examples already worked will also be given. 
(auth) 


5499 LA-2166 

Los Alamos Scientific Lab., N. Mex. 

OPTIMIZATION OF ROCKET ORBITS. PART I. IDEAL- 
IZED CALCULATIONS, Kenneth W. Ford. Nov. 1957. 
3lp. Contract W-7405-eng-36. $1.00(OTS). 

Thrust programs for several kinds of rocket orbit 
optimization are derived and discussed in the idealized 
flat earth approximation, Quantities made extremal 
(one at a time) are rocket velocity, rocket altitude, rocket 
energy (all at burnout), mass ratio, and range. The im- 
portance of optimization for obtaining the greatest accu- 
racy of the desired final conditions is stressed. Highly 
idealized numerical examples compare different thrust 
programs and demonstrate vividly the gain in accuracy 
which can follow from the choice of an optimized orbit. 
(auth) 


5500 NP-6468 

Nuclear Codes Group. 

NUCLEAR CODES GROUP NEWSLETTER NO. 1. Sept. 
25, 1956. 3p. 

Compiled and distributed by New York Univ. Atomic 
Energy Commission Computing Facility. 

Information on computers and coding at Curtiss Wright 
Research Division, Lockheed Aircraft Corp., Atomics 
International, National Advisory Committee for Aeronau- 
tics, David Taylor Model Basin, and University of 
California Radiation Laboratory is presented. Small 
computer usage at Brookhaven National Lab. and Atomic 
Energy Research Establishment is discussed. (M.H.R.) 


5501 NP-6469 
Nuclear Codes Group. 
NUCLEAR CODES GROUP NEWSLETTER NO, 2. Dec. 1, 
1956. 16p. 

Compiled and distriiuted by New York Univ. Atomic 
Energy Commission Computing Facility. 
_ Information on computers and coding at American- 
Standard, Atomics International, Electrodata Corp., Knolls 
Atomic Power Lab. and New York University, Oak Ridge 


National Lab., and Phillips Petroleum Co., AED is 
presented, (M.H.R.) 


5502 NP-6576 


Nuclear Codes Group. 
NUCLEAR CODES GROUP NEWSLETTER NO. 3. Mar, j, 
1957. 23p. 

Compiled and distributed by New York Univ. Atomic 
Energy Commission Computing Facility. 


5503 NP-6577 
Nuclear Codes Group. 
NUCLEAR CODES GROUP NEWSLETTER NO. 4. June i, 
1957. 12p. 

Compiled and distributed by New York Univ. Atomic 
Energy Commission Computing Facility. 


5504 NP-6578 
Nuclear Codes Group. 
NUCLEAR CODES GROUP NEWSLETTER NO. 5. Sept. 1, 
1957. 7p. 

Compiled and distributed by New York Univ. Atomic 
Energy Commission Computing and Applied Mathematics 
Center. 


5505 NP-6579 
Nuclear Codes Group. 
NUCLEAR CODES GROUP NEWSLETTER NO. 6. Dec. 1, 
1957. 8p. 

Compiled and distributed by New York Univ. Atomic 
Energy Commission Computing and Applied Mathematics 
Center. 


5506 NYO~-2093 

Rochester, N. Y. Univ. 

AN INTERPRETIVE ROUTINE FOR POLYNOMIAL 
APPROXIMATION BY LEAST SQUARES USING STAR, 
H. Kenneth Trost and Kurt Enslein. Oct. 25, 1957. 2ip, 
Contract AT(30-1)-875. $4.80(ph OTS); $2.70(mf OTS). 


5507 NYO-7972 
New York Univ., New York. Atomic Energy Commission 

Computing and Applied Mathematics Center. 
ORDERING PROPERTIES OF LINEAR SUCCESSIVE 
ITERATION SCHEMES, Jack Heller. Jan. 15, 1958. 
40p. Contract AT(30-1)-1480. $6.30(ph OTS); $3.00 
(mf OTS). 

The dependence of the asymptotic rate of convergence 
on the order of correcting linear equations in a successive 
iteration scheme is studied. Orderings which have the 
same asymptotic rate of convergence as the order- 
correcting first equation first, second equation second, 
..., n™ equation last, are found for general linear systems 
and linear systems which approximate linear elliptic 
differential equations. (auth) 

5508 AEC-tr-3140 

MIXED BOUNDARY PROBLEMS AND AN APPROXIMATE 
METHOD FOR THEIR SOLUTION. M. L Vishik. Trans- 
lated from Doklady Akad. Nauk 8.8.8.R. 97, 193-6(1954). 
6p. 

5509 

MATRIX ELEMENTS OF SYMMETRK OPERATORS. G.F 
Koster (Massachusetts Inst. of Tech., Cambridge). Phys. 
Rev. 109, 227-31(1958) Jan. 15. 

“th this note an extension of a familiar theorem concern- 
ing the matrix elements of vector and tensor operators 
between states of definite angular momentum to the case — 
of other groups than the full rotation group and to the case 
of operators of other symmetries is discussed. It is found 
that there is an extension to this theorem but in some casé# 
there are nontrivial complications. In addition, a method is 
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given for reducing a reducible representation of a group 
which gives explicitly the matrix elements in the appropriate 
similarity transformation. (auth) 


Measuring Instruments and Techniques 
Refer also to abstract 5194. 


5510 AECU-3175 

Michigan. Univ., Ann Arbor. 

BETA GAGE FOR LOCALIZED MEASUREMENTS ON THIN 
FILMS. Oswald U. Anders and W. Wayne Meinke. [1955]. 
qp. Contract [AT(11-1)-70]. $1.80(ph OTS); $1.80(mf 
OTS). 

A gage employing a narrow ‘‘pencil’’ of 8 rays has been 
developed to determine the thickness of films used as 
cyclotron targets. The instrument allows an estimate of 
the evenness of films a few mg/cm? thick by reproducibly 
scanning the sample with a collimated 8-ray beam ¥/, in. 
indiameter. (auth) 


5511 AERE-N/M-35 

Gt. Brit. Atomic Energy Research Establishment, 
Harwell, Berks, England. 

OSCILLATOR EQUIPMENT FOR THE MEASUREMENT 

OF ABSORPTION CROSS-SECTIONS. W. G. L. Brownrigg 

and D. J. Littler. Mar. 8, 1949. Decl. Uct. 27, 1952. 

8p. 

The apparatus for use in Gleep for the measurement of 
the absorption cross section of samples whose weight is 
not more than a few kilograms is described. Most of the 
electrical apparatus has been described in a series of 
memoranda. It is shown how the various pieces of equip- 
ment are linked together. (auth) 


5512 KAPL-1827 

Knolls Atomic Power Lab., Schenectady, N. Y. 
THREE-CHANNEL ALPHA FISSION COUNTER. F. A. 
White and J. C. Sheffield. July 1, 1957. 7p. Contract 
W-31-109-Eng-52. $0.50(OTS). 

Two parallel-plate fission counters, utilizing U™* foils, 
and a parallel-plate alpha counter, utilizing a B’® foil, are 
combined in one chamber for cross-section measurements 
at low neutron energies. The alpha counter allows a 1/V 
normalization of the neutron beam intensity. (auth) 


5513 RIB-9 : 
Engineer Research and Development Labs., Fort Belvoir, 

Va. 

SCINTILLATION CRYSTALS. Progress Report [for] 
Period January 1, 1956 to April 1, 1956. Materials 
Branch, Robert Beadle. Apr. 25, 1956. 17p. $0.20 
(OTS). 

This report covers the preliminary literature survey 
and the screening of activated cesium iodide and several 
alkali halides to qualitatively determine their lumines- 
cence. The crystals or powders were excited by 2537 A 
ultraviolet or 3660 A ultraviolet light and the fluorescent 
and phosphorescent light emission visually observ 
Those materials exhibiting a strong fluorescence be 
later quantitatively evaluated. (auth) 


5514 USNRDL-TR-138 
Naval Radiological Defense Lab., San Francisco. 
RELATIVE RESPONSE OF 4-PI GAS FLOW PROPOR- 
TIONAL BETA COUNTERS AT SEVERAL LABORA- 
TORIES. D. Sam, P. E. Zigman, and J. L. Macklin. Dec. 
30, 1957. 14p., 

The relative-responses of 4x gas flow proportional beta 
counters at the National Bureau of Standards, Washington, 
D. C.; Atomic Energy of Canada, Limited, Chalk River, 


Canada; McGill University, Montreal, Canada; and Naval 
Radiological Defense Laboratory, San Francisco, Califor- 
nia, have been determined by counting the same radio- 
active sources of Sr®-y® and of Co™. The counting data 
for each system are presented. Good agreement was ob- 
tained in the responses to the Sr*’-y™ source: 0.99, 1.00, 
1.01, and 1.00, Deviations existed in the responses to the 
Co™ source: 1.04, 0.95, 1.02, and 0.99. Possible reasons 
for these deviations are discussed. (auth) 


5515 WAPD-PM-7 
Westinghouse Electric Corp. Atomic Power Div. 
Pittsburgh. 
FEASIBILITY OF DUAL-FUNCTION FISSION DETECTOR. 
R. T. Bayard and O. F. Swift. Nov. 1954. Changed from 
OFFICIAL USE ONLY Jan. 2, 1958. 15p. Contract AT- 
11-1-GEN-14. $3.30(ph OTS); $2.40(mf OTS). 
The possibility of using the STR fission counter both as 
a counter and as an ionization chamber to increase its 
range of flux measurement is discussed, Experimental 
results indicate that the overlap between the two types of 
operation is sufficient to make such an application feasible. 
(auth) 
5516 
A SCINTILLATION PROBE FOR THE MEASUREMENT OF 
RADIATION DOSAGE IN BODY CAVITIES. R. J. Shalek 
and A. Cole (Univ. of Texas, Houston). Am. J. Roentgenol. 
Radium Therapy Nuclear Med. 79, 450-2(1958) Mar. 


5517 

A FLOW-THROUGH CELL FOR USE WITH SCINTILLA- 
TION COUNTERS. S. Greenfield (Wolverhampton and 
Staffordshire Coll. of Tech., Wolverhampton and Albright 
and Wilson Co., Ltd., Birmingham, Eng.). Analyst 83, 114- 
16(1958) Feb. 


5518 

EFFECTS OF DEVELOPER pH IN AMIDOL ON THE y 
LAYER OF NUCLEAR EMULSIONS. Jacques Bermond 
and Maurice Scherer. Compt, rend. 246, 407-9(1958) 
Jan. 20. (In French) 

The effect of the pH of the developer in amidol on the 
density of the film was investigated. The variation of 
density with depth was studied in Ilford G5 nuclear emul- 
sions to a depth of 4004. The emulsions were developed 
at 5°C for 80, 90, 100, and 120 min. (tr-auth) 


5519 

GAMMA HODOSCOPE OF THE SCIENTIFIC RESEARCH 
INSTITUTE OF PHYSICS, LENINGRAD STATE UNIV. 
O. V. Chubinskii. Izvest. Akad. Nauk 8.8.8.R. Ser. Fiz. 
21, No, 12, 1583-1600(1957) Dec. (In Russian) 

~The design and performance of a y hodoscope con- 
structed by the Research Inst. of Physics for measuring 
hard y radiation of very low intensity are described, 
(R.V.J.) 

5520 

CORRECTION FOR THE GAMMA-RAY SENSITIVITY OF 
THE BETA-COUNTER IN THE STANDARDIZATION OF 
COBALT-60 BY THE BETA-GAMMA COINCIDENCE 
METHOD. B. Owen and R. A. Lloyd (National Physical 
Lab., Teddington, Middlesex). Nature 181, 396-8(1958) 
Feb. 8. 

The standardization of radioisotopes by the 8—+y coin- 
cidence method involves correcting the observations to 
obtain the true disintegration rate, which is usually done for 
the y radiation by screening the counter from the source by 
placing betweer, counter and source an absorber of such a 
thickness thai it absorbs all the 8 radiation. Such a method 
usually alters the sensitivity of the 8 counter. In an attempt 
to solve this problem for Co™ a pulse-amplitude analyzer 
was incorporated following the 6-ray detector of the B—y 
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coincidence counting equipment. The efficiency of such a 
system is analyzed, and methods of varying the efficiency 
for each type of radiation from Co™ is discussed. (J.S.R.) 
5521 
GRAPHITE SPHERE NEUTRON DETECTOR. R. L. Macklin 
(Oak Ridge National Lab., Tenn.). Nuclear Instr. 1, 335-9 
(1957) Dec. 

A five foot graphite sphere has been constructed for neu- 
tron source intensity measurements, particularly for use 
in the kilovolt energy region. The measured efficiency 
using eight B"F, detectors near the surface is about 0.03 
at 25 kev. The change in efficiency from 1 kev to 2 Mev is 
calculated to lie within + 1%. An absolute calibration of a 
(NBS) standardized Sb—Be neutron source was performed 
by measuring the exit current of thermal neutrons with a 
thin wafer of Li*l(Eu) scintillator. The half life of Sb'™ 
was also remeasured as 60.4 + 0.2 days. (auth) 


5522 

EFFICIENT DETECTOR FOR HIGH ENERGY NEUTRONS. 
N. E. Booth and B. Ledley (Univ. of Birmingham, Eng.). 
Nuclear Instr. 1, 345-50(1957) Dec. 

A detector of neutrons in the energy range 400 to 900 
Mev has been constructed and studied. At 800 Mev its ef- 
ficiency is 1 to 2%. It consists of a rod of perspex 10 cm in 
diameter and 50 cm long, one end of which is viewed by a 
photomultiplier. High energy incident neutrons are detected 
by observing the Cherenkov light emitted by charged sec- 
ondary particles produced in the perspex. Since the average 
pulse height increases with incident neutron energy, the ef- 
fective energy threshold may be raised by pulse height 
selection. Experimental results are presented for the 
dependence of the efficiency upon the energy and direction 
of secondary protons. The neutron detection efficiency has 
been calculated as a function of energy. (auth) 


5523 

A FAST BINARY SCALER. D. T. Jovanovic. Nuovo 
cimento (10) 3, 1456-62(1956). (In French) 

~~ fast binary scaler and the method used to calibrate 
its operation are described. The resolution time, deter- 
mined by the method of impulse pairs, is equal to 35 
mysec, (tr-auth) 

5524 

RESPONSE OF CsI(Tl) CRYSTALS TO ENERGETIC PAR- 
TICLES. 8S. Bashkin, R. R. Carlson, R. A. Douglas, and 
J. A. Jacobs (State Univ. of Iowa, Iowa City). Phys. Rev. 
109, 434-6(1958) Jan. 15. 

~The light output of thallium-activated cesium iodide was 
measured as a function of bombarding energy for protons 
(240 kev = E, = 2550 kev), alpha particles (980 kev = E, 
= 4920 kev), and C™ ions (320 kev = E,. = 1850 kev). The 
relation of the light output to the particle energy is approxi- 
mately linear in these energy ranges. The light outputs 
for different particles of the same energy are in the ratio 
p:a:c# = 1,00:0.59:0.35. Saturation effects account for 
these results. The resolution varies inversely as the 
square root of the light output. (auth) 


GAS-RECOIL FAST NEUTRON SPECTROMETER. R. E. 
Benenson (Univ. of Wisconsin, Madison and Brookhaven 
National Lab., Upton, New York) and M. B. Shurman (Univ. 
of Wisconsin, Madison). Rev. Sci. Instr. 29, 1-9(1958) Jan. 
A gas-recoil fast neutron spectrometer based on the 

collimation scheme of R. Giles has been constructed and its 
behavior analyzed. The principal effort has been directed to 
_ improving peak-to-valley ratio of the instrument. Electron 
capture has been minimized and anticoincidence end-effect 
counters included in the present design. A graphical 
analysis has been made of the collimation scheme and the 


results predicted by the analysis compared with experimey 
Li'(p,n)Be" and D(d,n)He* neutron groups have been obsery 


using, in turn, palladium-filtered hydrogen and pure propa, 
as spectrometer fillings. Energy spreads of 10% and unde 
with efficiencies exceeding 10~‘ have been obtained with 
peak-to-valley ratios of 10 to 1. Neutron groups from the 
Be*(d,n)B"*, and A“*(d,n)K" reac- 
tions have been observed. (auth) 

5526 

LARGE SCINTILLATOR FOR OBSERVATION OF COSMiE 
RAYS. John R. Green (Univ. of New Mexico, Albuquerque, 
Rev. Sci. Instr. 29, 10-14(1958) Jan. 

A liquid scintillator having an area of five square meter 
has been developed for the observation of the extensive air 
showers in cosmic rays. The scintillating liquid, in the 
form of a disk 10 ft in diameter and 6 in. deep, is viewed 
by a single 14-in. Dumont type K1328 photomultiplier tube, 
The associated circuitry provides a gate whose length is 
proportional to the logarithm of the scintillator pulse heigh 
over a range in pulse height of 2000:1. The length of this 
gate can be either measured and recorded on a Berkeley 
EPUT timing meter or converted linearly to a pulse height 
and analyzed by a multichannel discriminator. (auth) 
5527 
SCINTILLATION CAMERA. Hal O. Anger (Univ. of 
California, Berkeley), Rev. Sci. Instr. 29, 27-33(1958) 
Jan, 

A new and more sensitive gamma-ray camera for visu- 
alizing sources of radioactivity is described. It consists 
of a lead shield with a pinhole aperture, a scintillating 
crystal within the shield viewed by a bank of seven photo 
multiplier tubes, a signal matrix circuit, a pulse-height 
selector, and a cathode-ray oscilloscope. Scintillations 
that fall in a certain range of brightness, such as the 
photopeak scintillations from a gamma-ray-emitting iso- 
tope, are reproduced as point flashes of light on the 
cathode-ray tube screen in approximately the same rela- 
tive positions as the original scintillations in the crystal. 
A time exposure of the screen is taken with an oscilloscope 
camera, during which time a gamma-ray image of the 
subject is formed from the flashes that occur. One of 
many medical and industrial uses is described, namely 
the visualization of the thyroid gland with I"*', (auth) 
5528 
APPARATUS FOR MEASURING THE ENERGY SPECTRA 
OF MASS-SELECTED PARTICLES IN COINCIDENCE 
WITH FISSION. R. H. Stokes, John A. Northrop, and Keith 
Boyer (Los Alamos Scientific Lab., N. Mex.). Rev. Sci. 
Instr. 29, 61-4(1958) Jan. 

An apparatus used to observe the energy spectrum of 
protons in coincidence with 14-Mev deuteron-induced fis- 
sion is described. One feature is a mass identifier which 
operates over a range of 5 to 25 Mev and gives good sepa- 
ration of protons, deuterons, and tritons. Its operation 
depends on measuring the particle energy loss, AE, ina 
transmission counter and the residual energy, E, in a 
separate counter. The E and AE pulses are introduced into 
an eleggronic computer which in 1 sec produces a pulse 
whose height is closely proportional to mass. The ac- 
curacy of mass separation is illustrated by a representa- 
tive case in which less than 0.1% of the elastically scat- 
tered deuterons appear in the proton energy spectrum. hh 
the presence of the complicating effects of cyclotron beam 
modulation, the chance coincidence correction to the protom 
fission coincidence spectrum is made by simultaneously 
measuring the delayed and undelayed spectra. (auth) 

5529 
RESPONSE OF A LARGE SODIUM-IODIDE DETECTOR 
TO HIGH-ENERGY X-RAYS. J. H. Hubbell (National 
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pureau of Standards, Washington) Rev. Sci. Instr. 29, 
65-8(1958) Jan. 

The response of a four-inch long by five-inch diameter 
sodium-iodide crystal to axially incident 0.01- to 8-Mev 
xrays has been expressed as a 28 by 28 matrix. Measured 

-height distributions were combined with Monte Carlo 
calculated distributions for the input data. The matrix was 
inverted on an automatic computer for ease of application to 
spectra. The mesh is uniform in the square root of energy, 
each interval including an entire photopeak. Such a coarse 
mesh makes the response matrix suitable for the unscram- 
bling of continuous but not line spectra. (auth) 


5530 
§OME OPTICAL PROPERTIES OF NEW RARE EARTH- 


ACTIVATED ZINC SULFIDE PHOSPHORS. Z. A. Trapez- 
nikova and V. V. Shchaenko (Academy of Sciences, USSR). 
Soviet Phys. (Doklady) 1, 28-31(1956). 

“This paper was previously abstracted from the original 
jJanguage and appears in NSA, Vol. 10, as abstract No. 
5849. 


5531 

ATOMIC NICKEL CENTERS IN NaCl—Ni PHOSPHORS. 

M. L. Kats and B. Z. Semenov (N. G. Chernishevsky 

Saratov State Univ.). Soviet Phys. (Doklady) 1, 44-7(1956). 
The changes which appear in the optical processes under 

the effect of x rays were investigated for NaCl—Ni phos- 

phors. A decline of absorption in the 246 my band and the 

appearance of new absorption bands whose maxima are at 

216, 279, 310, ~ 350, and 465 my was noted. The probable 

cause of these effects was discussed. (J.8.R.) 


ON THE INTERACTION OF » MESONS WITH NUCLEONS. 
L 8. Shapiro, E. I. Dolinskii, and L. D. Blokhintsev 
(Lomonosov Moscow State Univ.). Doklady Akad. Nauk 
8.8.8.R. 116, 92-4(1957) Oct. 21. (in Russian) 

The angular distribution of neutrons yielded from yp~ 
meson capture by protons in 4 mesohydrogen was studied. 
The » meson was assumed to be polarized and the angular 
distribution anisotropic due to nonconservation of parity 
in weak interactions; moreover, the anisotropic symbol 
and magnitude depend, also, on the type of interactions, 
Magnitudes of the longitudinal proton-neutron polarization 
obtained with the capture of nonpolarized 4 mesons by 
free protons in the case of longitudina! neutrino theory 
are presented. The data hold for the capture of u mesons 
by nuclei as the nuclear spin-orbital interactions do not 
affect the longitudinal polarization of neutrons, and depo- 
larization of the residual nucleus in a Coulomb field is 
negligible, (R.V.J.) 

5533 

DISPERSION RELATION FOR THE SCATTERING OF K 
MESONS ON NUCLEONS. M. K. Polivanov (Joint Inst. of 
Nuclear Research). Doklady Akad. Nauk 8.S.8.R, 116, 
943-5(1957) Oct. 21. “(In Russian) 


CAPTURE OF NEGATIVE MUONS BY LIGHT NUCLEI. 

4. Leite Lopes (California Inst. of Tech., Pasadena). Phys. 
Rey. 109, 509-14(1958) Jan. 15. 

~The capture of negative muons by protons can be re- 
garded as taking place as a result of a direct coupling or 

via the pi-meson field. An attempt is made to check whether 
the static, cut-off pseudovector coupling model of the 1- 
meson-nucleon interaction can give rise to predictions on 
the capture of muons by nuclei in agreement with experi- 


ment. Chew theory leads to a capture rate 20 times smaller 
than that predicted by the direct-coupling theory. Accurate 
calculations can be made for the case of hydrogen, deute- 
rium or helium, for which experimental information would 
be highly desirable. Comparison with the observational data 
for carbon, oxygen, and silicon, based on the ideal-gas 
model for nuclei, indicates that they are consistent with the 
direct-coupling theory. Meson theory gives a capture rate 
about 20 times too small. (auth) 

5535 

NEUTRAL MESONS ARISING IN THE PHOTOPRODUC- 
TION OF PION PAIRS. Arnold D. Levine (Columbia Univ., 
New York). Phys. Rev. 109, 515-17(1958) Jan. 15. 

The cross sections for neutrons obtained in the photo- 
production of pion pairs have been computed using the 
Wick-Chew-Low formalism. It is found that in the case 
of neutral mesons, one must consider the contributions 
obtained from terms giving rise to two P-wave mesons. 
The latter arise chiefly from the anomalous magnetic 
moment interaction, and alter the results obtained from 
terms giving rise to one S- and one P-wave meson by a 
factor of about 50% for neutral mesons. The results for 
charged mesons obtained by Zachariasen and Cutkosky 
are not altered appreciably. The model so obtained has 
many features of the model for single meson photoproduc- 
tion as given by Chew and Low. (auth) 

5536 

RECOIL PROTONS FROM MESON PHOTOPRODUCTION 
IN HYDROGEN AND DEUTERIUM. Rodman Smythe, 
Robert M. Worlock, and Alvin V. Tollestrup (California 
Inst. of Tech., Pasadena). Phys. Rev. 109, 518-25(1958) 

The spectrum of photoprotons produced by 500-Mev 
bremsstrahlung on hydrogen and deuterium has been meas- 
ured at laboratory angles of 29.7°, 41.2°, and 51.8° with a 
telescope of three scintillation counters. From the hydro- 
gen data the x’ cross section of hydrogen was obtained, 
which agrees with the previous results of this laboratory. 
The contribution of the deuterium photodisintegration reac- 
tion was subtracted from the deuterium counting rate and 
the deuterium-to-hydrogen ratio of recoil pr2tons from 
meson photoproduction was obtained. This ratio was also 
calculated from the deuterium x” and hydrogen r° photo- 
production cross sections, by means of the ‘‘spectator 
model’’ of the deuteron. In this model photons interact with 
only one of the deuterium nucleons and the initial momen- 
tum of the target nucleon is taken into account. The ratio 
predicted by this model is significantly larger than the 
experimental ratio. (auth) 


5537 
SCATTERING OF p-MESONS BY NUCLEI. J. Franklin and 
B. Margolis (Columbia Univ., New York). Phys. Rev. 109, 
525-8 (1958) Jan. 15. 

The effect of finite nuclear size on the scattering of p~ 
mesons is calculated for a nucleus Z = 80, R = 1.2A* x 
10-8 cm. The nucleus is considered as a uniformly 
charged sphere. The »” mesons have v/c = 0.2 corre- 
sponding to an energy E = 2.1 Mev. It is found that the left- 
right asymmetry in the scattering of polarized »~ mesons 
is decreased from that for a point nucleus. However, con- 
siderable asymmetry remains at large angles. (auth) 

5538 

MEASUREMENT OF PANOFSKY RATIO: NUCLEAR AB- 
SORPTION OF x FROM K SHELL IN HYDROGEN. J. 
Fischer, R. March, and L. Marshall (Univ. of Chicago, Il.). 
Phys. Rev. 109, 533-9(1958) Jan. 15. 

The ratio of charge exchange to radiative capture in 
hydrogen for stopped + mesons has been determined by 
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measuring the total photon spectrum in a lead glass 
Cerenkov counter. The ratio was found to be 1.87 + 0.10. 
Possible contribution from in-flight pions has been shown 
to be quite small. The error has been estimated including 
this effect, as well as errors related to total number of 
events observed, and errors arising in the data analysis. 
Evidence for high-energy photon production by capture of 
slow x in elements other than hydrogen is discussed. 
(auth) 
5539 
POLARIZATION AND ANGULAR CORRELATION IN THE 
PRODUCTION AND DECAY OF PARTICLES OF SPIN ', 
AND SPIN ¥,. Richard Spitzer and Henry P. Stapp (Univ. 
of California, Berkeley). Phys. Rev. 109, 540-6 (1958) 
Jan. 15. 

Some relationships describing the angular correlation 
and polarization effects in the production and subsequent 
decay of particles of arbitrary spins are given. They are 
specialized to the cases of production and decay of parti- 
cles of spin '/ and %. Expressions for the angular distri- 
bution and polarization of the decay products are reduced 
to tractable forms involving the physical vectors of the 
problem and a minimal number of parameters describing 
the production and decay interactions. The information 
that may be obtained from the analysis of the angular 
correlations of the decay products is discussed. (auth) 
5540 
HYPERON PRODUCTION IN NUCLEON-NUCLEON COL- 
LISIONS. Gordon Feldman (Univ. of Wisconsin, Madison) 
and P. T. Matthews (Univ. of Rochester, N. Y.). Phys. 
Rev. 109, 546-50(1958) Jan. 15. 

“Phe hyperon production process in nucleon-nucleon col- 
lisions is analyzed in terms of isotopic spin, and angular 
momentum near threshold, to deduce certain tests for 
global symmetry, charge independence, and the parities of 
=, A, and K mesons. Information about the hyperon- 
nucleon interaction may be obtained from the K-meson 
spectrum. However, the 2’s and A’s may interchange owing 
to this interaction, and Watson’s theory of final-state 
interactions is generalized to allow for this effect. The re- 
sult is applied to the = processes and its significance for 
the recent calculations of Henley, on the A-N final-state 
interaction is discussed. (auth) 

5541 

PHENOMENOLOGICAL ANALYSIS OF » DECAY. Sidney 
Bludman (Univ. of California, Berkeley) and Abraham Klein 
(Univ. of Pennsylvania, Philadelphia). Phys. Rev. 109, 
550-3 (1958) Jan. 15. 

The spectrum, asymmetry, and helicity of the electrons 
from yu decay are calculated from the most general form of 
the two-component neutrino theory with lepton conserva- 
tion. In addition to the non-local interactions considered 
recently by Lee and Yang, terms appearing phenomeno- 
logically as derivative couplings may occur. In particular, 
a spectrum that is, aside from a statistical factor, linear in 
momentum is possible with p + */,. This could be inter- 

preted as evidence that fermions of baryonic mass are 
responsible for the nonlocality. (auth) 

5542 

POSSIBLE METHOD FOR DETERMINING THE INTRINSIC 
PARITY OF THE K MESON. G. Costa and B. T. Feld 
(Massachusetts Institute of Tech., Cambridge). Phys. Rev. 
109, 606-7(1958) Jan. 15. 


5543 
RELATIONS BETWEEN THE HYPERON POLARIZATIONS 


IN ASSOCIATED PRODUCTION. R. Gatto (Univ. of 


California, Berkeley). Phys. Rev. 109, 610-11(1958) Jan. 
15. 


5544 
THE SPECTROSCOPY OF MESONIC ATOMS. Mary Bei 
Stearns. Progr. Nuclear Phys. 6, 108 -37 (1957). 

The theoretical work and experimental results concer. 
ing mesonic atoms are summarized, including the cascag, 
process, capture in chemical compounds, the finite size g 
the nucleus, spin-orbit coupling for » mesons, radiative 
effects, the static quadrupole moment of the nucleus, the 
polarization of the nucleus, nuclear absorption of x mesons, 
energy shifts due to -meson—nucleon interactions, the 
masses of the and, mesons, and the energies of z- 
mesonic x rays. (M.H.R.) 

5545 


ON THE OBSERVABILITY OF A NEW HYPERON. 
(Nagoya Univ.). Progr. Theoret. Phys. (Kyoto) 18, 211- 
12(1957) Aug. 
5546 


ON THE HEAVY MESON PRODUCTION IN THE r - 
PROTON REACTION. Takeshi Ogimoto (Osaka Univ.) an 
Tetsuzi Shimizu (Osaka City Univ.). Progr. Theoret. Phys 
(Kyoto) 18, 213-14(1957) Aug. 

” The angular distributions of the heavy mesons produced 
in the following reactions are given: (1) x + p— A’ +48, 
(2) 6°, and (3) +p— + 6*. (L.T.W) 


5547 


PRODUCTION OF MESONS BY MESONS. Juan de 
Oyarzabal. (Univ. of Mexico). Rev. mex. fis. 6, 153-4 
(1957) Oct. (In Spanish) 
Investigations were made of the mechanism of meson 
production and transformations. The interactions p + 
p nand — were studied. (R.V.J.) 


ON THE RELATIONS BETWEEN CROSS SECTIONS WHICH 
RESULT FROM THE HYPOTHESIS OF ISOTOPIC INVAR- 
IANCE. N. Dushin and I, Shmushkevich. Soviet Phys. 
(Doklady) 1, 94-7(1956). 

~~ This paper was previously abstracted from the origin 
language and appears in NSA, Vol. 10, as abstract No. 
7920, 


A NOTE ON THE SYSTEMATIZATION OF HYPERONS 
AND HEAVY MESONS. M. Markov (Academy of Sciences, 
USSR). Soviet Phys. (Doklady) 1, 107-10(1956). 

This paper was previously abstracted from the original 
language and appears in NSA, Vol. 10, as abstract No. 
9499. 


A STATISTICAL ESTIMATE OF THE ENERGY OF PAR- 
TICLES WHICH GENERATE MIXED SHOWERS. E. M. 
Fridlender (Phys. Inst., Academy of Sciences, Rumanian 
People’s Republic, Bucharest). Soviet Phys. (Doklady) 1, 
119-23 (1956). 

This paper was previously abstracted from the original 
language and appears in NSA, Vol. 10, as abstract No. 
7921. 


5551 
THE RELATIONS BETWEEN CROSS SECTIONS FOR 
MULTIPLE PION PRODUCTION. N. V. Dushin (M. L. 
Kalinin Leningrad Polytechnical Inst.). Soviet Phys. 
(Doklady) 1, 128-31(1956). 

This paper was previously abstracted from the original 


language and appears in NSA, Vol. 10, as abstract No. 
7922. 
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5552 
AN ANALYSIS OF SOME ANOMALOUS 6° DECAYS. E. 
Fridlender (Academy of Sciences, Rumanian People’s 
Republic, Bucharest). Soviet Phys. (Doklady) 1, 140-2 
(1956). 

This paper was previously abstracted from the original 
language and appears in NSA, Vol. 10, ce. abstract No. 
7923. 


5553 
ON THE IMPOSSIBILITY OF EXPLAINING THE STABIL- 
ITY OF HYPERONS BY THEIR LARGE SPINS. I. L. 
Gurevich. Soviet Phys. (Doklady) 1, 152-3(1956) Mar.- 
Apr. 

This paper was previously abstracted from the original 
language and appears in NSA, Vol. 10, as abstract No, 9500. 


5554 

PRIMARY IONIZATION BY FAST MUONS. G. P. Eliseev, 
y. A. Liubimov, and A. M. Frolov. Soviet Phys. (Doklady) 
1, 169-70(1956) Mar.-Apr. 

~ This paper was previously abstracted from the original 
language and appears in NSA, Vol. 10, as abstract No. 
9501. 

5555 

DIFFUSION CHAMBER STUDY OF NEGATIVE PION 
SCATTERING IN HYDROGEN. M. Kozodaev, R. Suliaev, 
A. Filippov, and Iu. Shcherbakov (Academy of Sciences, 
USSR.). Soviet Phys. (Doklady) 1, 171-4(1956) Mar.-Apr. 

This paper was previously abstracted from the original 
language and appears in NSA, Vol. 10, as abstract No. 
9502. 

5556 

INVESTIGATION OF THE ENERGY AND ANGLE DISTRI- 
BUTION OF NEUTRAL PIONS PRODUCED BY 470-AND 
660-Mev PROTONS IN CARBON. lu. D. Baiukov, M. 8. 
Kozodaev, and A. A, Tiapkin (Joint Inst. for Nuclear Re- 
search). Soviet Phys. JETP 5, 552-9(1957) Nov. 

Results of measurements of the energy spectra of y rays 
from the decay of neutral pions produced by 660-Mev pro- 
tons in carbon are reported. The angle and energy distri- 
butions of the neutral pions obtained from an analysis of the 
spectra of y-rays produced by 660- and 470-Mev protons 
in carbon are also given. (auth) 

5557 


PRODUCTION OF NEUTRAL PIONS BY NEUTRONS ON 
DEUTERONS AND COMPLEX NUCLEI. V. P. Dzhelepov, 
K. O. Oganesian, and V. B. Fliagin (Joint Inst. for Nu- 
clear Research). Soviet Phys. JETP 5, 560-2(1957) Nov. 
The y-ray yield from the decay of neutral pions produced 
by 590-Mev neutrons in deuterium has been measured at 
an angle of 90° in the laboratory system. The total cross- 
sections for the production of neutral pions in (nd) and (nn) 
collisions, determined on the basis of these measurements, 


were found to be o%, = (7.4 + 2.0) x 10" om?, gf, = (1.7 4 


0.5) x 107*" cm*. The relative yield of 7 rays from the decay 
of neutral pions produced in various elements was also 
measured at this angle. The y-ray yield can be described 
approximately by the function A*. (auth) 

5558 


MESONIC DECAY OF A TRITIUM HYPERFRAGMENT. 
A. O, Vaisenberg and V. A. Smirnitskii. Soviet Phys. 
JETP 5, 607-8 (1957) Nov. 

An analysis is made of the mesonic decay of a hyper- 
fragment according to the scheme },H* p+n+ + 
Q where Q = 35.9 + 0.7 Mev. (auth) 

5559 
1* MESON PRODUCTION IN p-p AND p-n COLLISIONS IN 


THE 390-660 Mev ENERGY REGION. lu. D. Prokoshkin 
and A. A, Tiapkin (Joint Inst. for Nuclear Studies). Soviet 
Phys. JETP 5, 618-31(1957) Nov. 

The total cross sections and angular distributions for 
the reactions of r° production in p-p and p-n collisions 
have been measured at various energies. The total cross 
sections at 660 Mev were found to be 0” = (3.6 + 0.2) x 
em? and = (7.0 + 1.1) x 107*" cm?, Im the energy 
range 390-660 Mev, the total cross section for the p+ p — 
x + p + p reaction is proportional to the 5.5 power of the 
maximum 1’ meson momentum. The r’ meson angular 
distribution, which is appreciably anisotropic at the pro- 
ton energy 450 Mev, becomes isotropic as the energy is 
increased to 660 Mev. (auth) 


5560 

ON THE ENERGY SPECTRUM OF ».-MESONS FROM K,, 
DECAY. 8. G. Matinian (Acadeny of Sciences, Georgian 
SSR.). Soviet Phys. JETP 5, 757-8(1957) Nov. 

The energy spectrum of the » mesons from K,; decay 
(Kys > u* + v + 2°) is calculated for the case of a scalar 
(pseudoscalar) particle with derivative coupling between 
the fermion (u,v) and spin-0 boson (K,3,7) fields. (J.S.R.) 
5561 
ON STRONG INTERACTION BETWEEN THE K-PARTICLE 
AND THE 7-PARTECLE. S. G. Matinian (Academy of 
Sciences, Georgian SSR.). Soviet Phys. JETP 5, 758-9 
(1957) Nov. ie 

The hypothesis of a strong 7-K interaction is applied to 
obtaining certain relations between the probabilities of K 
decays according to various schemes. Two possibilities are 
discussed: the case where the spin of the 6 meson is odd and 
the case where the spin is even. (J.S.R.) 


5562 
SIMULTANEOUS CREATION OF A AND 6-PARTEICLES. 
I. lu. Kobzarev and L. B. Okun. Soviet Phys. JETP 5, 761- 
2(1957) Nov. = 

An analysis of angular and energy distributions of 
mesons from the decay r* — 21° + x” leads to the conclu- 
sion that the spin and parity of the r meson are 0". How- 
ever such a meson cannot decay into two 7 mesons. Two 
hypotheses have been offered to explain this anomaly: 
there are two kinds of K mesons r* and @*, and the K- 
meson decay interaction does not conserve parity and there 
exists only one K meson. These assumptions are examined 
and the probability ratios agree with the single K meson 
hypothesis. (J.S.R.) 
5563 
THE INTERACTION CROSS SECTION OF 7-MESONS AND 
NUCLEONS AT HIGH ENERGIES. P. V. Vavilov. Soviet 
Phys. JETP 5, 768-9(1957) Nov. 


5564 

REACTIONS PRODUCED BY »-MESONS IN HYDROGEN. 
la. B. Zel'dovich and A. D. Sakharov (Academy of Sciences, 
USSR.). Soviet Phys. JETP 5, 775-7(1957) Nov. 

A rough approximation of the probability of the transition 
Pu +d— p+ dy in liquid hydrogen was calculated. From 
the calculations it was concluded that the probability for the 
process which involves release of energy to the meson and 
the probability of the process which involves emission of a 
Y quantum can both be close to unity during the meson life- 
time. (J.S.R.) 

5565 

OPTICAL MODEL FOR THE SCATTERING OF K MESONS 
BY NUCLEI. P. Mittelstaedt. Z. Naturforsch. 12a, 947- 
55(1957) Dec. (In German) 

The elastic and inelastic scattering of K™ mesons by com- 
plex nuclei are described by means of a phenomenological 
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optical model. The real and the imaginary parts of the 
optical potential are determined by a comparison with the 
experimental results of the Goettingen and of the Bern 
plate group from the angular distribution of the elastic 
scattering and also from the energy distribution of the 
inelastically scattered K” mesons by means of the Gold- 
berger method. (auth) 


Microwaves 


5566 AECU-3626 
Dlinois. Univ., Urbana. Electrical Engineering Research 

Lab. 

RESEARCH AND INVESTIGATION LEADING TO METHODS 
OF GENERATING AND DETECTING RADIATION IN THE 
100 TO 1000 MICRON WAVELENGTH RANGE OF THE 
SPECTRUM. Quarterly Progress Report No. 7 [for] 
September 1, 1957 to December 1, 1957. P. D. Coleman, 

R. C. Becker, R. J. Kenyon, H. A. Spuhler, J. J. Stafford, 
and A. W. Swago. Dec. 15, 1957. 67p. Contract AT(11-1)- 
392. $10.80@h OTS); $3.90(mf OTS). 

The problem of feeding a pulsed megnetron into a high Q 
(greater than 10,000) circuit was solved by incorporating a 
high power ferrite isolator into the appropriate microwave 
circuit. The PACE analogue computer has been pro- 
grammed, and curves of particles displacement and velocity 
have been computed for field strengths from 50 to 500 kv/ 
cm and injection velocities ranging from 0.24 to 0.40c. 
Analysis of the slow-wave, dielectric, higher order mode 
resonator included the computation of the TE mode design 
curves, plots of the mode patterns, and the preparation of 
a five mm experiment using the rebatron. Detailed theo- 
retical investigations of the general behavior of the 
Harmodotron were made. The TM and TE modes of metal 
and dielectric cavities were compared. Analog circuits 
were examined to determine the limiting efficiency for 
frequency conversions in crystal multipliers. A mount in 
which the Wollaston wire was etched directly in the mount, 
was designed for the bolometer detector. (For preceding 
period see AECU-3594.) (J.S.R.) 


Molecular Properties 
5567 
ENERGY OF INTERACTION BETWEEN TWO EXCITED 
HYDROGEN ATOMS IN EITHER 2s OR 2p STATES. 
Bruno Linder and Joseph O. Hirschfelder (Univ. of Wiscon- 
sin Naval Research Lab., Madison). J. Chem. Phys. 28, 
197-207(1958) Feb. 
A complete set of potential energy curves arising from 
the interaction between two excited hydrogen atoms in 
either 2s or 2p states is given for intermediate and large 
internuclear separations. These include first- and second- 
order perturbation energies. The first-order perturbation 
energies are obtained by using exact integrals and properly 
symmetrized wave functions with an effective nuclear 
charge of unity. The possibility of occurrence of ionic 
states, which become important at small internuclear sepa- 
rations, is ignored. The first-order energies are essen- 
tially Coulombic in the long-range region and can be de- 
scribed in terms of simple electrostatic dipole-dipole, 
dipole-quadrupole and quadrupole-quadrupole interactions. 
Approximate values of the second-order perturbation 
energies are obtained by using nonsymmetrized wave func- 
tions and omitting in the expansion of the perturbation 
potential all terms beyond the leading one. For most states, 
the second-order perturbation energies are small com- 
pared to the first-order energies throughout the long- 
range region. (auth) 


ELECTRON ENERGY LEVELS AND INTERATOMIC Dg. 
TANCES IN MOLECULES, F. Sh. Shifrin (A. L. Herzen 


Leningrad State Pedagogical Inst.). Soviet Phys. (Doklady) 
1, 32-6(1956). 


The theorem was advanced that optical electron termg 
are approximately inversely proportional to the bond 
lengths for diatomic molecules consisting of atoms of the 
same group of the periodic table and for such polyatomic 
molecules as CO, and C8, (J.S.R.) 


5569 
FISSION NEUTRONS AND CAPTURE NEUTRONS, Atom- 
praxis 3, 258-9(1958). (In German) 

Four articles from the Russian literature on the emig- 


sion of neutrons during the fission of Pu™®®, y*3, y2, ang 
Pu are summarized. (J.S.R.) 


5570 

NEUTRON PRODUCTION IN LINEAR DEUTERIUM 
PINCHES. Oscar A. Anderson, William R. Baker, 
Stirling A. Colgate, Harold P. Furth, John Ise, Jr., Robert 
V. Pyle, and Robert E. Wright (Univ. of California, 

and Livermore). Phys. Rev. 109, 612-13(1958) Jan. 15, 
5571 

THE DIFFUSION-COOLING EFFECT. K. H. Beckurts, 
Z, Naturforsch, 12a, 956-9(1957) Dec. (In German) 

~ ‘The equilibrium spectrum of thermal neutrons ina 
finite scattering medium was calculated on the basis of a 
simplified model for the scattering medium. It is shown 
that the diffusion effect is caused by a strong modification 
of the Maxwell energy distribution. The calculations were 
compared with a simplified theory which described the 
diffusion effect only through a reduction of the neutron 
temperature. (tr-auth) 


Nuclear Physics 


5572 AERE-Inf/Bib-114 
United Kingdom Atomic Energy Authority. Research 

Group. Atomic Energy Research Establishment, 

Harwell, Berks, England. 

A SELECTED READING LIST ON THERMONUC LEAR 
REACTIONS. C. 8S. Sabel, comp. Oct. 1957. 4p. 

This list is designed to give background reading on the 
subject, The references are to recent readily available 
literature and are divided under the headings General 
Articles and Articles on Specific Subjects in Connection 
with Thermonuclear Reactions. Within the headings the 
references are arranged alphabetically by author. (auth) 


5573 


NUCLEAR PHYSICS DATA FROM THE USSR. W. Kunz. 
Atompraxis 3, 261-2(1958). (In German) 

Tabulated data are given on the fission cross sections of 
and Pu™*, on the determination of the ratio 
of neutrons released by fission neutrons to neutrons re- 
leased by thermal neutrons, on the cross sections of Th” 
and In to thermal neutrons, and the fission of U, Th, and Bi 
by protons at 680 Mev. (J.S.R.) 


ISOMERISM OF THE ATOMIC NUCLEUS. M. L. Korsunaki. 
Berlin, Veb Deutscher Verlag der Wissenschafter, 1957. 
353p. (In German) 

This book, translated from the Russian, is a textbook on 
nuclear isomerism. It discusses the nuclear isomerism of 


the Br atom, methods of determining and identifying iso- 
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mers, the life of the metastable states, the determination of 
the order of multipolarity of an isomeric transition, the 
excitation of the metastable states, and isomerism and the 
shell model. (J.S.R.) 


5575 

CONSERVATION OF THE NUMBER OF NUCLEONS. 
frederick Reines, Clyde L. Cowan, Jr., and Herald W. 
Kruse (Los Alamos Scientific Lab., N. Mex.). Phys. Rev. 
109, 609-10(1958) Jan. 15. 

~The conservation of the number of nucleons in the 

sense that they do not decay spontaneously nor are de- 
stroyed or created singly in nuclear collisions is generally 
assumed. The validity of this conservation law was tested 
experimentally in 1924 with the conclusion that a bound 
mucleon has a mean lifetime > 10” years. An improvement 
is reported on this number which is made possible by the 
use of a delayed-coincidence technique in conjunction with 
a giant liquid scintillation detector array placed 200 ft 
below ground. (A.C.) 


5576 
NUCLEAR MODELS. R. J. Eden. Progr. Nuclear Phys. 6, 
26-51(1957). 
The main features of different nuclear models are de- 
scribed, and how far the model can be regarded as repre- 
senting a particular aspect of an integrated picture of the 
sucleus is considered. The nuclear shell model is de- 
scribed in its simplest form of independent particle motion. 
The principal refinements of the shell model are described, 
including the consideration of residual two-body interactions 
which leads to a description of the properties of low-lying 
excited states of nuclei near closed shells, the spheroidal 
shell model which extends the model to describe nuclear 
quadrupole moments, and the use of momentum-dependent 
single-particle potential which permits the model to give a 
true representation of total nuclear energy. The most im- 
portant consequences of low-energy collective motion, the 
rotational spectrum and the strong E2 transitions of dis- 
torted nuclei, are described by the rotational model of the 
tucleus, which is considered. Some concluding remarks on 
models for nuclear structure at low energies are given. 
The compound-nucleus model for nuclear reactions is 
jescribed with emphasis on the generalizations of the theory 
which lead to a framework for describing nuclear reactions 
tather than to detailed predictions and on the extra assump- 
tions which lead to the statistical theory of nuclear reac- 
tions. The optical model in which a target nucleus is repre- 
sented by a complex potential is described. The need for 
special models for very-high-energy nuclear reactions 
(greater than 80 Mev) is discussed and the deuteron model 
which provides a method of estimating certain types of cor- 
relation in the nucleus is described. A brief account is 
given of the theory of the nucleus when it is considered as a 
system of many nucleons interacting through two-body 
forces. (M.H.R.) 


MASSES OF ATOMS OF A >40. Henry E. Duckworth. 
Progr. Nuclear Phys. 6, 138-61(1957). 

Sources of atomic mass information which are discussed 
are: the mass spectroscopic atomic mass difference, the 
determination of the energy balance in nuclear reactions, 
total beta-disintegration energies, determination of atomic 
Masses by microwave spectroscopy, and a-disintegration 
energies. Discussions are included on the need for heavier 
standards, the requirements of heavier standards, sug- 
gested heavy secondary standards, and permanence of 0'* 
48a primary standard. Atomic masses for A > 40 are tabu- 
lated. (M.H.R.) 


5578 
MASSES OF ATOMS OF A <40.. J. Mattauch and F. Ever- 
ling (Max Planck Inst. flir Chemie, Mainz, Germany). 
Progr. Nuclear Phys. 6, 233-66(1957). 
Only those atoms whose nuclei are in the ground state 
are considered and the binding energy of the electrons is 
neglected. Discussions are included on the experimental 
Q-values, and the masses and binding energies calculable 
therefrom, the computation of masses from nuclear reac- 
tion data, binding energies, and comparison with mass- 
spectroscopic data. (M.H.R.) 
5579 
PARITY NONCONSERVATION IN WEAK INTERACTIONS. 
PART IAND I. O. R. Frisch and T. H. R. Skyrme. Progr. 
Nuclear Phys. 6, 267-85(1957) 
experimental results from 8 decay from oriented 
nuclei, 1-y-e decay, the magnetic moment of muon, 
muonium-depolarization of muons, the polarization of 
nucleus after 8 decay, the polarization of § electrons, and 
the screw neutrino are discussed. Theoretical studies of 
the scattering matrix, Lorentz invariance, B decay, the two- 
component theory of the neutrino, and the » meson are in- 
cluded. (M.H.R.) 
5580 
SOLUTION OF THE PROBLEM OF THE MOTION OF 
THREE NUCLEONS IN THE LIMITING CASE OF SHORT- 
RANGE FORCES. G. V. Skorniakov and K. A. Ter- 
Martirosian (Academy of Sciences, USSR). Soviet Phys. 
(Doklady) 1, 53-6(1956). 
This paper was previously abstracted from the original 
language and appears in NSA, Vol. 10, as abstract No. 
7943. 


5581 
NUCLEAR TECHNICS: PHYSICS, TECHNOLOGY, RE- 
ACTORS. PARTI. Wolfgang Riezler and Wilhelm 
Walcher, eds. Stuttgart, B. G. Teubner Verlagsgesell- 
schaft, 1958. 167p. 

Part I of the first comprehensive work on nuclear phys- 
ics and techniques in the German language has been pub- 
lished. The work is to be printed in six installments, the 
final part appearing in the spring of 1958. The work will 
cover the nuclear physics fundamentals, special technolog- 
ical problems of nuclear techniques, reactors, and eco- 
nomic and legal problems. Part I contains the nuclear 
physics fundamentals and introductory material on the 
technological problems of nuclear techniques. In the nu- 
clear fundamentals, written by Dr. W. Riezler of Bonn 
University, an introduction is given to nuclear physics, 
nuclear fission, passage of radiation through materials, 
and measurement techniques. The first sections of the 
part of technological problems of nuclear techniques con- 
cern the technology and metallurgy of reactor materials, 
such as fission and breeding material, production of cores, 
and recovery of the fission products. (J.S.R.) 


Nuclear Properties 


5582 KAPL-1840 
Knolls Atomic Power Lab., Schenectady, N. Y. 
NUCLEAR MAGNETIC RESONANCE FOR FIELD MONI- 
TORING AND CONTROL IN MASS AND ALPHA ENERGY 
SPECTROMETRY. J. C. Sheffield and F. A. White. July 1, 
1957. 22p. Contract W-31-109-Eng-52. $0.75(OTS). 
Nuclear magnetic resonance instrumentation is applied 
to three spectrometers for precise control of their mag- 
netic fields and to monitor the matching of paired-magnet 
systems. This type of instrumentation is applicable to many 
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electromagnetic systems in which a high degree of stability 
is required. (auth) 


5583 NARF-57-58T 
Convair, Fort Worth, Tex. 
DIFFERENTIAL ELASTIC SCATTERING CROSS SEC- 
TIONS OF NEUTRONS INCIDENT ON N“. J. J. Henrick. 
Dec. 23, 1957. 75p. Project 6(1-9964). Contract 
AF33(600)-32054. (MR-N-160). 

The differential elastic scattering cross section of N‘ 
can be calculated from the equation 
= XE B, (£)P, (cos @). Curves of the Legendre 
polynomial coefficients, B, (E), are presented as a func- 
tion of energy for the range 0.55 to 2.35 Mev. The method 
by which these coefficients were obtained is discussed. A 
comparison is made between empirical data and calculated 
values of do/dQ for N. Similar comparisons of available 
data are presented for O and C. (auth) 


5584 NYO-6548 

Rochester, N. Y. Univ. 

THE BETA SPECTRUM OF Rb" AND THE BETA-DECAY 
INTERACTION. Charles D. Goodman. July 3, 1956. 

13p. Contract AT(30-1)-875. $3.30(ph OTS); $2.40 

(mf OTS). 

A new measurement of the beta spectrum of Rb" is 
reported. A high pressure proportional counter with an 
internal source on a thin flat backing was used for the 
measurement. The shape of the spectrum can be fitted 
approximately by several combinations of scalar and 
tensor interactions, but lack of knowledge of beta-decay 
matrix elements prevents a unique fit. The sign of the 
ratio gs/gt is found to be negative for the values of matrix 
elements tried. (auth) 


5585 

ROTATION OF ELONGATED ATOMIC NUCLEI. David R. 
Inglis (Argonne National Lab., Lemont, Ill.). Am. J. 
Phys. 26, 82-9(1958) Feb, 

Many nuclei exhibit rotational spectra much as mole- 
cules do, A rotational spectrum is recognized by the ratios 
of the successive spacings between the levels, The magni- 
tude of this spacing is inversely proportional to the mo- 
ment of inertia of the rotating object. For a molecule, the 
moment of inertia is quite simply determined by the fairly 
definite positions of the atomic nuclei where practically 
all the mass is concentrated. In nuclei there are no fixed 
masses and the very possibility of rotation depends on the 
nuclear shape being out-of-round, The moment of inertia 
is determined by the way the internal motions of the nu- 
cleons are influenced by the rotation. The hydrodynamic 
calculation based on treating the nuclear ‘“‘fluid”’ like 
water with no friction gives too small a moment of inertia, 
which means calculated levels are more widely spaced 
than observed, by about a factor five. Among all the com- 
plicated aspects of nuclear structure, one aspect of the 
motion of nucleons that can be described in simple graphic 
terms is the influence of rotation, It is shown that this 
leads to large contributions to the moment of inertia by 
the few nucleons not in closed shells. Thus it is possible 
to understand in fairly simple terms how the moment of 
inertia can be greater than that calculated for a distorted 
droplet of ‘‘nuclear fluid,’? though one manner of estimat- 
ing the effect somewhat overshoots the experimental re- 
sult, (auth) 

5586 

.A NEW NEUTRON-DEFICIENT ISOTOPE OF SELENIUM. 
Jacqueline Beydon, Henriette Faraggi, Irene Gratot, and 
Margurite Le Pape. Compt, rend. 244, 586-9(1957) Jan. 
28. (In French) 


In the transmutation curve of nitrogen, the formation ¢ 
a new light isotope of Se was verified. It has a period of 
5 + 2 min, emits 8 particles, and has a y ray of about 1g9 
kev. The mass is probably 71, but mass 69 is possible, 
(auth) 

5587 

EFFECTIVE ABSORPTION CROSS SECTIONS OF HIGH- 
ENERGY PARTICLES BY NUCLEI AND EFFECTIVE 
INTERACTION CROSS SECTION WITH BOUND NUCLEOK 
Georges Philbert. Compt. rend. 246, 591-4(1958) Jan, 27, 
(In French) 

The role of the nuclear interaction distance in the theo- 
retical determination of the absorption cross section in 
complex nuclei is discussed. The study of the experimen 
tal values allows a provisional conclusion concerning the 
effect of bonding on the inelastic diffusion cross sections 
in individual nuclei, (tr-auth) 


CAPTURE OF K~ MESON WITH EMISSION OF , He}. 
B. P, Bannik, D, K. Kopylova, and A. A. Nomofilov. 
(Joint Inst. of Nuclear Research). Doklady Akad. Nauk 
8.8.S.R. 116, 939-42(1957) Oct. 21. (in Russian) 

Investigations of K~ meson capture with the emission d 
the hyperfragment , Hef pointed out two combinations of 
particles in which the binding energy B, does not acquire 
negative values. The first combination is where He} and 
protons are formed in decay of the excited hyperfragment 
aLig. The binding energy is B, = (2.2 + 0.7) Mev. The 
proton energy in the mass center system is Ep = (10.64 
0.2) Mev. In the second combination He§ and neutrons are 
formed in decay of the excited hyperfragment ,Hef. The 
binding energy is B, = (—0.9 + 2.0) Mev. The neutron 
energy in mass center system is E, = (9.9 + 1.1) Mev. 
(R.V.J.) 

5589 
DETERMINATION OF THE HALF LIFE OF THE FIRST 
EXCITED STATE OF Cd"! A. Maier and K. P. Meyer. 
Helv. Phys. Acta 30, 611-38(1957). (In German) 

etime of the first excited state of Cd''! has been 
remeasured with high precision. The half life is 84.1 +05 
mys. Interest in remeasuring this number was stimulated 
by the fact that, together with angular correlation meas- 
urements, it yields the magnetic moment of the first ex- 
cited state of Cd‘! The measurement was carried out by 
using the delayed coincidences of the conversion electrons 
of the 172 kev/247 kev y cascade. The evaluation of possi- 
ble systematic errors of the method and the arranging of 
the experiments in such a way as to minimize these errors 
were especially emphasized. No corrections greater than 
0.2 mus had to be introduced in the determination of the 
final result. As side results, a more precise value of the 
half life of In‘! (2.81 + 0.01 d) was measured, and a slow 
component in the light-emission of a commonly used 
plastic (‘‘Sintilon’’) was found (intensity 1.7%, half life 2.2 
us). (auth) 
5590 
MEASUREMENT OF THERMAL NEUTRON ACTIVATION 
CROSS-SECTION. M. L. Sehgal (Muslim Univ., Aligarh, 
India). Indian J. Phys. 31, 630-4(1957) Dec. 

The various errors involved in measuring the activa- 
tion cross sections for thermal neutrons are discussed, 
Error due to ‘self-protection’ is specially considered, 
and a semi-empirical relation is given for its correction. 
Thermal neutron activation cross sections for In''®, ag™, 
and Ag’®® are measured taking into account these correc- 
tions. Design of a sigma pile is given. (auth) 

5591 
THE NEUTRON TOTAL CROSS-SECTION OF KRYPTON. 
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g, J. Cocking (Atomic Energy Research Establishment, 
garwell, Berks, Eng.). J. Nuclear Energy 6, 113(1957). 
The total cross section of atmospheric Kr was meas- 
yred between neutron energies of 0.01 ev to 100 kev. The 
derived scattering cross section was 7.5 + 0.6 barns and 
the absorption cross section (at 2200 m/sec) was 30.6 + 
18 barns. (J.S.R.) 
5592 
THE THERMAL NEUTRON ABSORPTION CROSS-SEC- 
TION AND RESONANCE ABSORPTION INTEGRAL OF 
py, P. A. Krupchinsky. J. Nuclear Energy 6, 155-62 
7). 
om thermal neutron absorption cross section and the 
resonance absorption integral of Pu*° have been meas- 
ared by the pile-oscillator method. Observations were 
made both within the lattice and in the central thermal 
column of a heavy water reactor. Three specimens were 
used, having different concentrations of the isotopes Pu’, 
pu”, and Pu™!; the pile power fluctuations resulting 
from periodic oscillation of the samples were traced on 
the chart of a recording potentiometer. A range of speci- 
men sizes was employed so that the effects of self-screen- 
ing could be eliminated by extrapolation. The neutron en- 
ergy spectra in the lattice and in the thermal well were 
characterized by the cadmium ratio for indium. Pu*“¢ 
cross sections found were: in the thermal well, 560 + 
$5 barns; in the lattice, 1010 + 120 barns. The thermal 
neutron absorption cross section of Pu’ came to oT = 
460 + 45 barns, and the resonance absorption integral to 
2 =10,000 + 2800 barns. The former coincides with the 
figure which would be calculated for the contribution of 
the resonance level at Ey ~ 1 ev, indicating that Pu’ can 
have no strong level between 1 ev and some distance into 
the negative energy region. It would also follow that Pu’ 
has 1/v absorption at thermal energies. (auth) 
5593 
MEASUREMENTS ON THE EFFECTIVE NUMBER OF 
SECONDARY NEUTRONS EMITTED BY * pu OVER THE 
PRIMARY NEUTRON ENERGY RANGE 7-30 ev. I. V. 
Kirpichnikov, V. V. Okorokov, and S. I. Sukhoruchkin. 
J. Nuclear Energy 6, 163-8(1957). 

The parameter 7 has been measured for Pu between 
incident neutron energies of 7 and 30 ev by a direct count 
of the fast neutrons emitted under slow neutron bombard- 
ment. The resolving power of the neutron velocity selector 
has been increased, making it possible to measure I, /F, 
for certain resonances. The parameter v was taken to be 
constant throughout the energy range studied. Fission 
widths are given for ten levels of Pu™*. They differ 
markedly among themselves, and can be divided into 
groups. (auth) 

5594 


NUCLEAR MAGNETISM AND NUCLEAR RELAXATION. 
E. M. Purcell (Harvard Univ., Cambridge, Mass.). Nuovo 
cimento (10) 6, 961-92(1957). 

The magnetic behavior of matter in bulk which arises 
from the nuclear magnetic moments is discussed. The 
Static paramagnetism of a collection of nuclei is reviewed. 
An analysis of the dynamic behavior of nuclear spins pro- 
vides a simple model of a spin system perturbed by a 
randomly fiuctuating field which is characterized merely 
by its mean square amplitude and a certain time constant. 
The model was used to discuss, in a very elementary way, 
thermal relaxation in a spin system. The behavior of the 
system in a field that varies with time is analyzed. Pulse 
or transient methods for examination of nuclear spins in 
crystals are related to line widths and shapes. A simpli- 
fied model is used to discuss the behavior of the nuclear 


spin system between the two extremes of ‘‘rapid fluctua- 
tion’’ and ‘‘frozen lattice.’’ (J.S.R.) 


INFLUENCE OF THE APPARATUS ON NUCLEAR MAG- 
NETIC RESONANCE. H. Pfeifer (Physikalisches Institut 
der Universitat, Leipzig, Germany). Nuovo cimento (10) 
6, 1188-9 (1957). 

~ Jn measuring nuclear magnetic resonances the compo- 
nents of magnetization are transformed into variations of 
voltages which can be measured and recorded. The trans- 
formation is accomplished by a small coil wound around 
the sample. However, the coil and its associated circuit 
generate a new field, and thus the voltage variation meas- 
ured is not only that caused by the magnetization but also 
that characterized by the coil. Examples are given where 
the influence of the coil is very small. (J.S.R.) 

5596 

NUCLEAR MAGNETIC RELAXATION IN MIXTURES OF 
LIQUDDS. L. Giulotto, G. Lanzi, and L. Tosca (Istituto di 
Fisica dell Universita, Pavia, Italy). Nuovo cimento (10) 
6, 1213(1957). 

~ Tt has been shown that it is possible to reveal the for- 
mation of molecular clusters in liquids by means of meas- 
urements of nuclear thermal relaxation times. In mixtures 
of ethyl alcohol and carbon tetrachloride the relaxation 
time shows rather clearly the effect of complex formation, 
but in mixtures of ethyl alcohol and water no indication of 
molecular clustering is found. (J.S.R.) 


5597 
PROTON SPIN RELAXATION IN GASEOUS AND LIQUID 
HYDROGEN. M. Bloom (Univ. of British Columbia, 
Vancouver, Canada). Nuovo cimento (10) 6, 1230-3 (1957). 
It is shown that certain quantities in the domains of 
molecular interactions and quantum statistical mechanics 
of gases are directly measurable by means of nuclear spin 
relaxation measurements. The spin lattice relaxation time 
of the protons is discussed. Measurement of this quantity 
provided a means of testing the anisotropic interaction 
between hydrogen molecules. (J.S.R.) 


5598 

SOME PROPERTIES OF THE SHIFT AND PENETRATION 
FACTORS IN NUCLEAR REACTIONS. F. W. Prosser, 
Jr. and L, C. Biedenharn (Rice Inst., Houston, Texas). 
Phys, Rev. 109, 413-17(1958) Jan. 15. 

The shift and penetration factors are shown to have 
certain monotonic properties in the variables p, 7, and 1 
for both positive and negative energies. The behavior of 
the shift factor in the neighborhood of zero energy (thresh- 
old) is discussed. (auth) 


5599 

SPINS OF CERTAIN SHORT-LIVED Cu AND Ag ISOTOPES. 
J. B. Reynolds, R. L. Christensen, D. R. Hamilton, W. M. 
Hooke, and H. H. Stroke (Princeton Univ., N. J.). Phys. 
Rev. 109, 465-70(1958) Jan. 15. 

~ Spins of several short-lived isotopes of Cu and Ag have 
been measured by the atomic-beam method. Spin values 
are as follows: 1 = 2; Cu®!, 1 = 27-minute Ag, 
I= 2; 24-minute Ag", 1 = 1; and I = 2 for a 1.2-hr Ag 
activity, the identity of which is not certain, but which may 
be attributed to Ag" or Ag™. (auth) 


SPACINGS OF NUCLEAR ENERGY LEVELS. John A. 
Harvey (Oak Ridge National Lab., Tenn.) and D. J. Hughes 
(Brookhaven National Lab., Upton, N. Y.). Phys. Rev. 
109, 471-9(1958) Jan. 15. 
~The distribution of spacings of nuclear energy levels in 


many heavy nuclei at an excitation energy of 5 to 9 Mev 
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is obtained by careful correction of the observed distribu- 
tions for the effect of failure to observe all levels. Re- 
sults of transmission measurements on U™ and U™, as 
measured with the Brookhaven fast chopper, are presented. 
The experimental spacings of the zero-spin nuclides are 
considered first since all the levels from slow neutron 
capture have the same spin. The results show a deficiency 
of small spacings relative to the exponential distribution, 
which corresponds to a random occurrence of levels, In 
the analysis it is shown that there is no local correlation 
of neutron widths and level spacings. The ‘“‘level repul- 
sion’’ effect is also found for the nuclides of nonzero spin, 
for which the data are more abundant but the analysis is 
complicated by the presence of two spin systems. The 
distribution obtained is in agreement with one suggested 
by Wigner based on a probability of level occurrence 
proportional to the spacing S. The corrections here de- 
veloped are also applied to the reduced neutron width 
distribution and this corrected distribution is in good 
agreement with the Porter-Thomas distribution. (auth) 


5601 
THE 97 kev TRANSITION IN THE DECAY OF GADOLIN- 
TUM-153. M.C. Joshi and B. N. Subba Rao (Tata Inst. of 
Fundamental Research, Bombay). Proc. Indian Acad. Sci. 
46, 430-2(1957) Dec 

Decay of Gd! has been studied by means of internal 
conversion and external conversion data, using Siegbahn- 
Slitis intermediate image beta-ray spectrometer. The 
existence of the 96 + 2 kev transition in Gd'™ has been 
established and its conversion coefficient has been deter- 
mined. (auth) 
5602 


NUCLEAR MOMENTS AND SPINS. K. F. Smith. Progr. 
Nuclear Phys. 6, 52-107(1957). 

An account of the experimental methods of measuring 
nuclear spins and moments and an indication of the way the 
results have been accounted for theoretically are given. 
These are preceded by a statement of some of the theoret- 
ical results necessary for an understanding of the experi- 
mental techniques. Discussions are included on: nuclear 
interactions in atoms and molecules, moments and spins of 


nuclear ground states, moments and spins of nuclear excited 
states, and theories of nuclear moments and spins. (M.H.R.) 


5603 

NUCLEAR FORCES WITH REPULSIVE CORE AND NU- 
CLEAR SHELL MODEL. EFFECTS OF SECOND ORDER. 
Marcos Moshinsky (Univ. of Mexico). Rev. mex. fis. 6, 
185-200(1957) Oct. (In Spanish) 

Perturbations introduced by the hard core were calcu- 
lated up to the second order. The perturbation energy was 
obtained for the case where the common potential is a 
harmonic oscillator. Results were compared with the 
results obtained by K. Huang and C. N. Yang (Phys. Rev. 
105, 676(1957)) for interactions of free particles through 
hard core potential. (R.V.J.) 

5604 

INTERNATIONAL CONFERENCES ON NUCLEAR STRUC- 
TURE, WEIZMANN INST., REHOVOTH, ISRAEL. Marcos 
Moshinsky (Univ. of Mexico). Rev. mex. fis. 6, 201-8 
(1957) Oct. (in Spanish) 

5605 

CROSS SECTIONS OF INELASTIC INTERACTIONS BE- 
TWEEN 120 AND 380 Mev NEUTRONS AND NUCLEL 

V. I. Gol’danskii, A, A, Koval’skii, V. 8. Pen’kina, and 

E. Z. Tarumov (Academy of Sciences, USSR). Soviet Phys. 
(Doklady) 1, 16-19(1956). 

The inelastic cross sections of C, Pb, and U nuclei for 
120-Mev neutrons and of Al, Pb, and U nuclei for 380-Mev 


neutrons were measured. The experimental results for¢, 
obtained by using two different hypotheses for K, the ney. 
tron absorption coefficient. Under both assumptions re 
garding K the discrepancy between the experimental and 
theoretical values of o, /7R® amounts to 30 to 40%, espe- 
cially in the higher energy range. (J.S.R.) 

5606 : 

EQUALLY ALLOWED BETA TRANSITIONS. B. Z. Dzhel. 
pov and L. K, Peker (Academy of Sciences, USSR). Soviet 
Phys. (Doklady) 1, 71-3(1956). 

In an investigation of the extent to which the product rf 
differs in 8 transitions in which AI, Ad, and AL are ide. 
tical, the logrf values for 21 pairs of 6” decays were ob- 
tained. In case did logrf differ by more than 1.2. Thug it 
may be stated that all have an identical order of forbidde,. 
ness. It was found that if either of the extreme nuclei has 
a filled proton or neutron shell, logrf for a transition as- 
sociated with this nuclei is smaller than for another tran- 
sition. It is shown that the calculation of the factor F, usej 
in the formula for the matrix element of 6 decay allowing 
for a change of shape of the nucleus, may be used to ex- 
plain the smaller value of logrf in nuclei having filled 
shells. (J.8.R.) 

5607 
PHOTOFISSION CROSS SECTIONS OF URANIUM AND 
THORIUM. V. A. Korotkova, P. A. Cherenkov, and I. V, 
Chuvilo (Academy of Sciences, USSR). Soviet Phys. 
(Doklady) 1, 77-80(1956). 

This paper was previously abstracted from the original 
language and appears in NSA, Vol. 10, as abstract No, 
7960, 


THE DETERMINATION OF INTERNAL CONVERSION 
RATIOS FOR THE ISOMERIC TRANSITION OF In". 
V. M. Kel’man, R. la. Metskhvarishvili, V. A. Romanov, 
L. I. Rusinov, and K. A. Kohoplev (Academy of Sciences, 
USSR.). Soviet Phys. (Doklady) 1, 189-91(1956) Mar.-Apr. 

This paper was previously abstracted from the original 
language and appears in NSA, Vol. 10, as abstract No. 9548. 
5609 
INTERNAL CONVERSION ELECTRON SPECTRUM OF 
RADIOTHORIUM Il. A. IL. Zhernovoi, E. M. Krisiuk, G. D, 
Latyshev, A. 8. Remennyi, A. G. Sergeev, and V. I. Fadeey 
(Leningrad Inst. of Railroad Engineering). Soviet Phys. 
JETP 5, 563-9(1957) Nov. 

~~ The internal conversion electron spectrum of a sample 
of RaTh (Th**) has been investigated in the Hp range from 
500 to 1380 gauss-cm. The energies and relative intensities 
of the conversion lines have been determined. It is shown 
that spectrometers can be calibrated with an accuracy of 
5 x 10~ through the use of Auger electrons. (auth) 


DISINTEGRATION OF LIGHT NUCLEI IN A COULOMB 
FIELD. V. I. Mamasakhlisov and G, A. Chilashvili 
(Thilissii State Univ.). Soviet Phys. JETP 5, 661-4(1957) 
Nov. 

General formulae for the effective cross section for 
disintegration of light nuclei in a Coulomb field are de- 
rived. The formulae obtained are applied to the cases of 
the Li’ and O'' nuclei, where it is assumed that the former 
splits into an a particle and a triton, and the latter into 
O'S and a neutron. (auth) 


5611 


ON THE MECHANISM OF FISSION OF HEAVY NUCLEL 
V. V. Viadimirskii. Soviet Phys. JETP 5, 673-6(1957) 
Nov. 

The effect of the state of individual nucleons on the 
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shape of the nucleus prior to fission is studied. It is 
shown that the presence of excess nucleons with large 
yalues of the angular momentum projection on the sym- 
metry axis of the nucleus may lead to loss of stability of 
the nucleus with respect to asymmetric deformations in 
the saddle point. This facilitates the explanation of some 
of the experimental facts. (auth) 
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5612 AECU-3361 

Internuclear Co., Clayton, Mo. 

ACONCEPTUAL DESIGN OF A FOOD IRRADIATION 
REACTOR. Sept. 30, 1956. 396p. Contract AT(30-3)- 
262. (INTERNUC-7). $6.50(OTS). 

The food irradiation facility described consists of: a 
fully enriched light-water-cooled and -moderated hetero- 
geneous reactor core surrounded by a blanket of indium 
sulfate aqueous solution; aa indium solution system which 
includes the reactor blanket and the gamma radiators; 
primary and auxiliary cooling water systems for removal 
of reactor heat; radiator cubicles into which the food is 
conveyed for irradiation; and buildings for housing the 
reactor, radiators, and operations personnel. (auth) 


5613 AECU-3629 
Franklin Inst. Labs. for Research and Development, 

Philadelphia. 

ANALYSIS OF STRESSES AND DEFLECTIONS IN TOP 
SUPPORT GRID, PWR REACTOR. Final Report. Tsi Chu 
Yen and Ralph E. Vining, Jr. June 1957. 88p. For 
Westinghouse Electric Corp. [Bettis Plant]. Subcontract 
No, 73-(14-476). (F-A1971). $13.80(ph OTS); $4.80 

(mf OTS). 

The top grid of the PWR reactor core assembly is 
treated as a simply supported circular plate. The theory of 
plate is applied to the grid under mechanical loads, The 
thermal stress problem is analyzed by treating the plate 
as under combined action of a laterally distributed load and 
forces in the middle plane of the plate. The load distribu- 
tion is calculated from the temperature variation over the 
grid. The thermal stress problem then is equivalent to . 
two problems: one, of bending of plate; and, the other, a 
plane stress problem. The theoretical formulation for 
plates under nonuniform heating is developed by neglecting 
the effect of uneven expansion in the direction perpendicu- 
lar to the plane of the plate. In replacing the partial 
differential equations by difference equations, the latter 
are modified to take into account the change in thickness 
and spacing of the grid webs near the boundary. Twenty- 
three difference equations for the twenty-three stations in 
one octant of the grid are obtained for each second order 
partial differential equation, The difference equations are 
solved by assuming that the twisting moments and shearing 
Stresses in the plane of the grid vanish at the boundary. 
The stresses and deflections due to mechanical loads and 
thermal expansion are then superposed. (auth) 


5614 AERE-R/M-146 
United Kingdom Atomic Energy Authority. Research 

Group. Atomic Energy Research Establishment, 

Harwell, Berks, England. 

A TWO-GROUP COMPUTER PROGRAMME FOR TWO- 
ZONE SPHERICAL REACTORS. W. G. Davey and J. R. 
Harrison. Oct. 1957. 15p. (HARD(A)/P-41; LMFS/P- 
15) $0.45(BSD. 

A program, which was devised to determine the critical 
radius and other characteristics of a two-zone spherical 
reactor, is described. The conditions assumed for the 
calculation approximate closely those found in a homo- 
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geneous aqueous breeder or converter reactor, and there- 
fore the program is particularly appropriate for these 
systems. (J.S.R.) 


5615 ANL-4118 
Argonne National Lab., Lemont, Ill. 
IMPREGNATION OF GRAPHITE WITH URANIUM COM- 
POUNDS FOR USE AS FUEL ROD MATERIALS. M. A. 
Kanter. Feb. 6, 1948, Decl. Apr. 2, 1957. 33p. Con- 
tract W-31-109-eng-38, $6.30(ph OTS); $3.00(mf OTS). 
A process has been developed for impregnating graphite 
with U3O0, in connection with the proposed use of such 
material for fuel rod elements in the Daniels’ High Tem- 
perature Pile. The process as developed consists of five 
steps: Fabrication of the graphite in the desired shape; 
Pretreatment of the graphite by boiling in water and then 
firing in helium at 800°C; Impregnating the graphite by 
first evacuating the pretreated material and then admitting 
an aqueous uranyl nitrate solution whose concentration is 
determined by the final uranium content desired in the 
graphite; Drying the impregnated graphite slowly under 
equilibrium conditions; and Conversion of the uranyl 
nitrate to U,O, by firing in helium at 800°C, By this 
process fuel rod elements have been made which contain 
as much as 19% U30, distributed uniformly throughout the 
graphite. The considerations leading to the choice of this 
process are discussed in this report, together with the 
alternate procedures which were investigated, (auth) 


5616 ANL-5798 

Argonne National Lab., Lemont, Ill. 

POWER TRANSFER FUNCTIONS OF THE EBWR OB- 
TAINED USING A SINUSOIDAL REACTIVITY DRIVING 
FUNCTION. J. A. DeShong, Jr. Jan. 1958. 50p. Con- 
tract W-31-109-eng-38. $1.50(OTS). 

A series of reactor frequency response measurements, 
relating flux or power level to a reactivity input function, 
were made to evaluate reactor stability for different 
values of power parameters, These parameters included: 
power level, steam pressure, and control rod position. 
The results were extrapolated to predict EBWR stability 
at higher operating powers. The experimental data may 
also be used to evaluate the thermodynamic and hydraulic 
constants. (auth) 


5617 APAE-5 and Suppl. 

Alco Products, Inc., Schenectady, N. Y. 

HAZARDS SUMMARY REPORT ON THE ZERO POWER 
EXPERIMENTS FOR THE ARMY PACKAGE POWER 
REACTOR. J. L. Meem, ed. Jan. 27, 1956. Decl. Mar. 
14, 1957. Supplement. J. W. Noaks. June 20, 1956. 95p. 
Contract AT(11-1)-318. $2.50(OTS). 

The zero power experiments for the APPR-1 and the 
criticality facility at the Alco Plant in which the experi-— 
ments will be performed are described. It is shown that 
even in case of sabotage where the reactor is made to go 
on a Borax type excursion, no serious radiation effects will 
be suffered by the surrounding population. (auth) 


5618 BNL-445 

Brookhaven National Lab., Upton, N. Y. 

RESONANCE ESCAPE PROBABILITY IN SLAB LAT- 
TICES. Noel Gorngold. Mar. 1956. 6lp. 

The slowing down of neutrons in a lattice consisting of 
alternate slabs of noncapturing moderator and nonmoderat- 
ing fuel whose cross sections vary arbitrarily with energy 
is examined. The Boltzmann equation is transformed to an 
integral equation into which appropriate boundary conditions 
are incorporated. Expansion of the flux functions in terms 
of orthogonal polynomials in space and angle coordinates 
yields an infinite set of coupled integral equations in 
energy. In the simplest approximation and for a hydrogen 
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moderator, these equations are easily integrated to give an 
expression for the resonance escape probability identical 
with the one recently derived—from quite different con- 
siderations—by J. Chernick. It is shown that higher order 
terms in the equations should contribute little to neutron 
absorption in those capture resonances that contribute most 
to the integrated capture probability. Thus, while the 
simplest approximation is not a good one for determining 
flux distributions, it will be quite good for determining 
resonance escape probabilities. Numerical results will be 
given. It should be added that the method of analysis given 
herein is quite general and in no way limited to the specific 
model (nonmoderating fuel, ...) which was chosen to facili- 
tate detailed calculation. (auth) 


5619 CEA-670(F) 

France, Commissariat 4 l’Energie Atomique, Paris. 
MESURES DE REACTIVITE SUR G1. (Measurements of 
Reactivity.) J. Bernot, J. C. Koechlin, L. Portes, and 
A. Teste du Bailler. 1957. 17p. 

The various methods used during the physical study of 
the reactor G 1 to determine the variations of the effective 
multiplication factor consecutive to a given change in the 
geometry of the multiplying medium, are presented and 
discussed, The comparison of the results obtained by these 
various methods has allowed their validity to be tested and 
precise conditions of use to be given. In the first part are 
presented the principles used and their ranges of validity. 
In the second part the experimental results are given, 
together with some indications on their comparison with 
theoretical estimations. (auth) 


5620 CEA-670(G) 

France. Commissariat 4 l’Energie Atomique, Paris. 
MESURES RELATIVES DES FLUX THERMIQUE, RESON- 
NANT ET RAPIDE DANS LE REACTEUR G1. (Relative 
Measurement of the Fluxes of Thermal, Resonant and 
Rapid Neutrons in Reactor Gl.) R. Carle and T. de 
Mazancourt. 1957. 12p. 

The behavior of the thermal, resonant and rapid neutron 
fluxes in the multiplier-reflector transition region, in the 
two principal directions of the system was determined. 
The variation of these different fluxes in the body of the 
multiplier medium in a canal filled with graphite and in an 
empty canal was measured. The results are given in the 
form of curves representing the variation of the ratio of 
the thermal flux to the rapid flux in axial and radial transi- 
tions and the behavior of the thermal and resonant fluxes 
_and the variation of their ratio in the same regions, (auth) 


5621 CEA-670(H) 

France. Commissariat 4 Energie Atomique, Paris. 
MESURE DE L’ANTIREACTIVITE D’UNE BARRE DE 
REGLAGE DE Gi, POUR UNE METHODE D’OSCILLATION 
LENTE. (Measurement of the Antireactivity of a Control 
Rod of Gil, by a Slow Oscillation Method.) D. Breton, 

J. LeRoy, and R. Vidal. 1957. 9p. 

It is possible to determine the effect of the end of a 
control rod on the reactivity of the pile by measuring the 
modulation induced in the neutron flux by the slow oscilla- 
tion of this control rod, The total effect of the control rod 
can be deduced, given certain hypotheses and corrections, 
from the experimental curve giving the effect of the end of 
the rod as a function of its position. This method has the 
advantage of permitting the measurement of very large 
antireactivities, such as p = 107 for example, which would 
not be possible by other kinetic methods. Thus the control 
rod Bs, in the low position, brings about a reduction in 
reactivity equal to 1.130 pem + 30 in the pile charged 
with 518 fuel elements, on one side only of the slit. The 
oscillation method was compared with the classical 
divergence method, in the fields where the two measure- 


ments were possible and a satisfactory agreement was 
found. It was established that the phase displacement be- 
tween the oscillation of the rod and the modulation of the 
flux varied greatly with the position of the rod. This varia. 
tion cannot be explained on the basis of the dynamic mode} 
independent of space; it was attributed to the influence of 
spatial harmonics of the flux distribution, and a correetigg 
which frees the measurements of this influence was 
determined, (auth) 


5622 CEA-670(1 

France. Commissariat a l’Energie Atomique, Paris, 
MESURE DE L’ ABSORPTION RESONNANTE. (Measure- 
ment of the Resonance Absorption.) J. P. Anthony, P, 
Bacher, L. Lheureux, J. Moreau, and A, P. Schmitt. 1957, 
21p. 

The average cadmium ratio in natural uranium rods hag 
been measured, using equal diameter natural uranium 
disks. These values correlated with independent measure- 
ments of the lattice buckling, enabled us to calculate 
values of the resonance escape probability for the G1 
reactor with one or the other of two definitions. Measure- 
ments were performed on 26 mm of 32 mm rods, giving 
the following values for the resonance escape probability 


26 mm 32 mm 
First definition 0.8976 +0.005 0.8627 + 0,009 
Second definition 0.912 + 0.006 0.884 + 0.01 


The influence of either definition on the lattice parameters 
is discussed, leading to values of the effective integral, 
Similar experiments have been performed with thorium 
rods, (auth) 


5623 CEA-670(J) 
France. Commissariat 4 l’Energie Atomique, Paris. 
MESURE DU FACTEUR D'UTILISATION THERMIQUE, 
(Measurement of the Thermal Utilisation Factor of the 
Reactor Gl.) F. Roullier and A, P. Schmitt, 1957. 19p, 
The thermal utilization factor of the lattice of the reactor 
G1 has been measured by applying the autoradiographic 
technique to thin detectors irradiated in the cell. The 
experimental apparatus is described, and the results com- 
pared with those obtained by calculation based on various 
formulae, The results of the study of the thermal flux 
distribution in a cell containing a thorium rod of the same 
diameter as the uranium rods in the lattice are also given 
The precision of the measurements is discussed. The value 
found was f ¢ 26 = 0.8949 + 0.005. (auth) 


5624 CEA~-670(K) 

France. Commissariat 4 l’Energie Atomique, Paris. 
MESURE DE LA TEMPERATURE DES NEUTRONS DANS 
LA PILE Gi (PAR LA MODULATION DU FAISCEAU).) 
(Measurement of the Temperature of the Neutrons in 
Reactor Gl.) V. Raievski and B, Sautiez. 1957. 3p. 

A precise experimental method has been adapted to the 
analysis of the spectrum of neutrons in the thermal region 
This method uses the technique of modulation applied to 4 
beam of neutrons issuing from a characteristic point in the 
pile. The analysis of the spectrum is made by adjusting, 
by the method of least squares, an analytical form to the 
experimental results, In this report are given the results 
obtained with a beam from the center of the moderator of 
G 1. The spectrum of this beam essentially represents the 
spectrum of the neutrons in the moderator. The most 
probable velocity was determined by means of Maxwells 
functions. The measurements were made of different 
moderator temperatures between 304 and 435°K. (auth) 


5625 CEA-670(L) 
France. Commissariat 4 l’Energie Atomique, Paris. 
EXPERIENCE DE “RECHAUFFAGE” SUR LA PILE DE 
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$sTONNES. (“Reheating’’ Experiment in the 35-ton 
pile.) J. Chérot and Y. Girard. 1957. 14p. 

When the 35-ton pile was started up it was necessary, in 
order to study certain effects (xenon for example), to know 
the antireactivity value of the rods as a function of their 
gf their dimensions, Use was made of the possibility, in 
the reheating experiment, of raising the temperature of the 
graphite-uranium block by simple heating, in order to 
determine the antireactivity curves of the rods, and from 
that the over-all temperature coefficient. For the latter 
two solutions were considered: first, one in which the 
average temperature of the pile is defined as an arithmeti- 
cal mean of the different values given by the 28 thermo- 
couples distributed throughout the pile; a second in which 
the temperature is likened to a poisoning anu is balanced 
by the square of the flux. The way in which the measure- 
ments have been made is indicated, and the different 
instruments used are described. The method of reheating 
does not permit the separation of the temperature coeffi- 
cients of uranium and of graphite. The precision obtained 
is only moderate, and suffers from the change of various 
parameters necessary to other manipulations carried out 
simultaneously (life time modulators for example), and 
finally it is a function of the comparatively restricted time 
allowed, It is evident of course that more careful stabiliza- 
tion at the different plateaux chosen would have necessi- 
tated long periods of reheating. (auth) 


5626 CEA-670(M) 
France. Commissariat a l’Energie Atomique, Paris. 
EXPERIENCES A FORTE PUISSANCE. (High Power 
Experiments.) F. De Laage, H. Retel, A. Teste du 
Baillet, A. Veyssiére, and G. Wanner. 1957. 35p. 

The experiments carried out in the starting-up program 
of the reactor G 1 comprised a series of tests at high 
power, which allowed the following points to be studied: 
(1) Effect of poisoning by Xenon (absolute value, evolution); 
(2) Temperature coefficients of the uranium and graphite 
for a temperature distribution corresponding to heating by 
fission; (3) Effect of the pressure (due to the cooling sys- 
tem) on the reactivity; (4) Calibration of the security rods 
as a function of their position in the pile; (5) Temperature 
distribution of the graphite, the sheathing, the uranium and 
the air leaving the canals, in a pile running normally at 
high power; (6) Neutron flux distribution in a pile running 
normally at high power; (7) Determination of the power by 
nuclear and thermodynamic methods, These experiments 
have been carried out under two very different pile condi- 
tions. From the 1st to the 15th of August 1956, a series of 
power increases, followed by periods of stabilization, were 
induced in a pile containing uranium only, in 457 canals, 
amounting to about 34 tons of fuel. A knowledge of the 
efficiency of the control rods in such a pile has made it 
possible to measure with good accuracy the principal 
effects at high temperatures. Flux charts giving informa- 
tion on the variations of the material Laplacian and 
extrapolation lengths in the reflector have been drawn up. 
Finally the thermodynamic power has been measured under 
good conditions, in spite of some installation difficulties. 
On September 16th, the pile had its final charge of 100 tons. 
All the canals were loaded, 1,234 with uranium and 53 (i.e., 
exactly 4 per cent of the total number) with thorium uni- 
formly distributed in a square lattice of 100 cm side. Since 
technical difficulties prevented the calibration of the con- 
trol rods, the measurements were limited to the determina- 
tion of the thermodynamic power and the temperature 
distributions. A brief study was made of the cooling sys- 
tem. (auth) 


5627 CEA-670(N) 
France. Commissariat a I’ Energie Atomique, Paris. 
OBSERVATIONS SUR LE MATERIEL & LECTRONIQUE 


UTILISE POUR LES MESURES SUR LA PILE G1. (Ob- 
servations on the Electronic Equipment Employed for 
Making Measurements on the Pile Gl.) J. Ailloud, P, 
Belin, A. Meunier, and A, Tarabelle. 1957. 10p. 
The electronic apparatus employed during the manipula- 
tions carried out on the pile G 1 is briefly described, with 
the aim of putting on record the inconveniences encoun- 
tered in the course of the operation of this equipment. 
(auth) 
5628 CEA-670(O) 
France. Commissariat a l’Energie Atomique, Paris. 
SOURCE DE PHOTONEUTRONS. (Photoneutron Source 
for the Pile G1.) J. LeRoy and R. Wustner. 1957. 5p. 
An antimony-beryllium neutron source has been de- 
veloped which ensures for the pile G 1 (neutron production 
by y,n reaction), one month after a shut-down following a 
long run at 40 Mw, a flux at the center high enough to be 
detected without difficulty by the starting-up ionization 
chambers. In fact, measurements show that this source 
produces a flux, at the center, of 1.4 x 10° n/cm*/sec that 
is, a power of 9.1 watts, in the case where the antireactiv- 
ity is 1,600 pcm. The corresponding reading on the ioniza- 
tion chambers is 85 mv. The effect of the source on the 
reactivity of the pile is interpreted by an absorption of 
25 pem. The saturation activity to the antimony at a power 
of 40 Mw would be 2000 curies. There is no danger of 
over-heating of the source in the course of a run at high 
power. (auth) 


5629 CEA-670(P) 
France. Commissariat a l’Energie Atomique, Paris. 
ETUDE DE LA PROTECTION. (Protection Study.) 1957. 
9p. 

The efficiency of the protection of the reactor has been 
verified by the Service of Control of Radiations and by the 
Pile Service of Fontenay aux Roses, the first being respon- 
sible for the verification of protection of personnel and the 
second for the calculation of pile protection, The measure- 
ments were made with the pile running at low power for 
regions not accessible under normal working conditions, 
and at medium a high power for the places to which the 
personnel has either occasional or continual access, The 
following points were studied: openings of the canals carry- 
ing the control vode and of the canals for graphite samples, 
openings of the canal of power chambers and of experimen- 
tal canals, entrance hall for the primary air in the pile, 
atmosphere on the various platforms, and atmosphere at 
the charging and discharging faces. (auth) 


5630 CF-56-6-9(Rev. 2) 
Oak Ridge National Lab., Tenn. 
PRELIMINARY DESIGN DATA FOR A CIRCULATING 
FLUORIDE-FUEL-HIGH FLUX REACTOR. W. K. Ergen. 
Jan. 28, 1958. 4p. Contract [W-7405-eng-26]. $1.80(ph 
OTS); $1.80(mf OTS). 
A rough calculation shows that a flux of 10"* n/cm? sec 
can be obtained in the internal thermal column (island) of a 
reflector-moderated circulating fluoride-fuel reactor. 
Existing NaZrF;-base fuels and a graphite moderator are 
used. The average power density in the reactor is 1 kw/cc, 
and the total power is 444 Mw. Inner radius of the fuel 
region is 50 cm. (auth) 


5631 CF-58-1-124 
Oak Ridge National Lab., Tenn. 
CRITICALITY IN DUMP TANKS FOR HRE-3 BLANKET. 
B. E. Prince and M. W. Rosenthal. Jan. 31, 1958. 4p. 
Contract (W-7405-eng-26]. $1.80(ph OTS); $1.80(mf OTS). 
The possibility of criticality occurring in the HRE-3 
slurry dump tanks was examined by estimating the critical 
concentration for an infinite system and comparing it to the 
concentrations which might conceivably occur with mixing 
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of the core fuel with the blanket. In addition to considering 
an infinite reactor, the following assumptions were made 
in obtaining the critical concentration: the fuel is isotopi- 
cally pure U™*. No absorbers are present other than U* 
and Th. Nuclear behavior is represented by a Fermi age 
mode! with modification to allow for resonance absorptions 
in fuel (Oracle program of Jaye and Lietzke for bare, one- 
region reactors). The 7 of U™* is taken to be independent 
of energy. (auth) 

5632 CF-58-2-11 

Oak Ridge National Lab., Tenn, 

PRELIMINARY REPORT ON THE RESULTS OF THE 

OAK RIDGE RESEARCH REACTOR HYDRAULIC TEST. 

F. T. Binford. Feb, 17, 1958. 8p. Contract [W-7405- 
eng-26]. $1.80(ph OTS); $1.80(mf OTS). 

The results of tests to determine the actual coolant flow 
through various core channels in the Oak Ridge Research 
Reactor are plotted, tabulated, and discussed. (M.H.R.) 
5633 CRDC-719 
Atomic Energy of Canada Ltd. Chalk River Project, 

Chalk River, Ont. 

COLLECTION AND MEASUREMENT OF STABLE FISSION 
XENON IN SHEATH PUNCTURE EXPERIMENTS— 
METHOD AND RESULTS TO DATE. A. H. Booth, A. S. 
Bain, D. Kerr, and G. T. Rymer. Oct. 1957. 15p. 
(AECL-545). $0.50(AECL). 

A method is described for collecting and analyzing the 
stable isotopes of fission product Xe contained beneath the 
sheath of a UO, fuel element after irradiation in the reac- 
tor. The element is placed in a specially designed chamber 
in the hot-cell, the chamber evacuated, and a hole made in 
the sheath of the element by means of a drill operating 
through a vacuum-tight seal. Helium is then flowed through 
the chamber and the rare-gas fission products trapped out 
of the He flow on a charcoal trap cooled with dry-ice in 
acetone. The fission Xe is purified, measured volumetri- 
cally and examined in a mass spectrometer. The data 
obtained with fuel elements from three rod assemblies 
are tabulated and the results discussed. (auth) 


5634 DP-245 
Du Pont de Nemours (E. I.) & Co. Savannah River Lab., 

Augusta, Ga. 

POWER REACTOR STUDIES QUARTERLY PROGRESS RE- 
PORT [FOR] MAY, JUNE, AND JULY 1957. Sept. 1957. 
66p. Contract AT(07-2)-1. $1.75(OTS). 

The physics, engineering, and equipment characteristics 
of six schemes for producing electric power from an atomic 
reactor fueled with natural U and moderated with D,O are 
tabulated in detail. The tabulations were prepared in order 
to facilitate evaluation of various power reactor concepts 
and to provide sufficient data for preliminary mechanical 
design and cost estimation. The basis for the conceptual 
designs is given. Of the six power reactor concepts sum- 
marized, three are D,O-cooled pressure-vessel reactors, 
one is a D,O-cooled pressure-tube reactor, one is a H,- 
cooled pressure-tube reactor, and one is a He-cooled 
pressure-vessel reactor. A seventh reactor concept, a 
preliminary design of a CO,-cooled pressure-tube reac- 
tor, is discussed along with the other six. The data are 
somewhat preliminary in nature, and probability do not 
represent the economic optimum design. The experimen- 
tal study of the nuclear properties of different arrange - 
ments of natural U in D,O was extended to include oxide- 
fueled lattices. Preliminary measurements of the bucklings 
of the UO,-fueled lattices are summarized. Results show 
that oxide-fueled lattices may be designed for long fuel- 
exposure cycles; however, direct substitution of oxide fuel 
for metal fuel in the same reactor lattice may present 
difficulties. Control systems are described for a D,O- 


cooled pressure-vessel reactor that operates with hot 
moderator. A test to assess the effects of high tempera 
ture on a Zr-clad tube of natural U metal irradiated to a 
maximum exposure of greater than 4500 Mwd/t showed 
that heating to 400 to 450°C for a short time caused an 
additional average growth of about 0.007 inch in outer 
diameter. The growth that was due to irradiation at low 
temperature had previously been determined as approxi- 
mately 0.007 inch also. The average total diametral grow) 
due to both heating and irradiation amounted to approxi- 
mately ‘4%. (For preceding period see DP-232.) (auth) 


5635 DP-253 
Du Pont de Nemours (E. L) & Co, Savannah River Lab, 

Augusta, Ga, 

DESIGN OF A REGIONAL SURVEY PROGRAM. J. Henry 
Horton, Jr. Nov. 1957. 20p. Contract AT(07-2)-1, 
$0.75(OTS). 

The fundamental principles of a regional survey program 
are discussed, and a sampling program for airborne and 
waterborne radioactivity is suggested. Laboratory analyses 
of a, 8, and y radiation are outlined, and appropriate 
counting equipment is suggested for the analyses, (auth) 


5636 HW-49799(Del.) 
General Electric Co. Hanford Atomic Products 

Operation, Richland, Wash. 

THE PARAMETERS OF SOME LARGE PROCESS TUBE 
LATTICES DETERMINED FROM PCTR MEASUREMENTS, 
D. D. Lanning, D. J. Donahue, and R. A. Bennett. Apr. 24, 
1957. Decl. with deletions July 31, 1957. 26p. Contract 
W-31-109-Eng-52. $4.80(ph OTS); $2.70(mf OTS). 

Measurements of K.. were made for three fuel configura- 
tions in a 2% in. OD process tube as a function of the 
graphite-to-U atomic ratio. These measurements were 
made in the PCTR using the methods previously reported, 
Data using three fuel elements and types of coolants are 
given. (M.H.R.) 

5637 HW-51834 
General Electric Co. Hanford Atomic Products 

Operation, Richland, Wash. 

DEVELOPMENT OF A LABORATORY-SIZE, F LUIDIZED- 
BED REACTOR. B. M. Johnson. Nov. 1, 1957. 40p. 
Contract W-31-109-Eng-52. $1.25(OTS). 

The installation of a laboratory-size, fluidized-bed 
reactor was undertaken to provide on-site facilities for 
testing the behavior in a fluidized-bed reduction unit of 
UO, produced in an agitated trough calciner. Operation of 
the two-stage laboratory-size, fluidized-bed reactor was 
satisfactory with powders produced in the continuous 
calciner. The finer powders used in the sintering studies 
could be handled only with considerable difficulty; external 
agitation by means of air vibrators was necessary to 
maintain fluidization. Heat loss from the units was more 
than sufficient to remove the exothermic heat of reaction 
associated with the reduction of UO, to UO, by H. Tem- 
perature control within the beds was dependent on the 
quality of fluidization. Powders which fluidized well, such 
as UOs produced in the continuous calciner, could be 
maintained within a temperature range of less than 15°C 
but when very fine powders were used, the temperature 
could not be controlled more closely than about 50°C. The 
oxidation of these powders from UO, to U3O, could not be 
carried on in the fluidized bed because of the poor dissipa- 
tion of heat throughout the bed. The upper limit of particle 
size suitable for fluidization in the unit is two hundred 
microns and is determined by the gas velocity that can be 
handled by the manifold and exhaust system. The lower 
limit of particle size is dictated by the free flowing 
character of the powder and any powder with an angle of 
fracture of less than 65° will fluidize in the equipment 
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without the use of external agitation. The extent of conver- 
sion in the two-stage reactor can be predicted closely 

from kinetic analysis of small samples by means of equa- 
tions and methods developed herein. Sintering qualities of 
several types of UO, were shown to be greatly improved by 
asingle cycle of oxidation and re-reduction in the fluidized 
bed, For example, the improvement of a typical PWR- 
grade UO, is comparable to that achieved by approximately 
15 to 20 hours of ball milling. Nearly all powders thus 
treated sintered to a final density of 92% of the theoretical 
crystal density. Operation of the equipment would be 
improved by relocating the feed entry in the first stage 
from a point at the bottom of the unit to one midway up the 
bed. A larger solids transfer line between stages would 
facilitate movement of powder from the first to the second 
stage. For the adequate handling of finely divided powders 
encountered in the oxidation-reduction studies, a larger 
diameter bed, and preferably one with a small length to 
diameter ratio, is required. (auth) 

5638 HW-54128 

General Electric Co. Hanford Atomic Products Operation, 

Richland, Wash. 

CALCULATIONS OF ENVIRONMENTAL CONSEQUENCES 
OF REACTOR ACCIDENTS. Interim Report. J. W. Healy. 
Dec. 11, 1957. 50p. Contract W-31-109-Eng-52. $1.50 
(OTS). 

Calculations of the exposure (time integrated concentra- 
tion) downwind from the release of one curie from a ground 
source and a 200 meter high source were performed for 
emission into a strong inversion, moderate inversion, 
neutral and unstable conditions with wind speeds of one, 
five, and ten meters per second. Deposition rates were 
taken as proportional to the wind velocity and were varied 
as a function of atmospheric stability. The unstable and 
neutral conditions were calculated using Sutton’s equations 
while the inversion cases were evaluated using the recent 
Hanford expressions. The exposures on the centerline of 
the cloud and the cloud width are given for a ‘‘puff’’ 
release. Procedures for estimating the area and distances 
involved following both a short term and prolonged release 
are given and illustrated for the emission of 25 per cent of 
the fission products from a 50 MW reactor into moderate 
inversion and neutral conditions at a wind speed of five 
meters per second. (auth) 


5639 KAPL-1837 

Knolls Atomic Power Lab., Schenectady, N. Y. 

THE FAST OXIDE BREEDER—SINTERING STUDIES OF 
Pu0,—UO,. J. N. Frank. July 15, 1957. 26p. Contract 
W-31-109-Eng-52. $0.75(OTS). 

The sintering characteristics of PuO, and UO, pellets 
were studied in a statistically designed experiment. An 
equation relating sintered density, weight loss or dimen- 
sional changes of the pellets with time of sintering, tem- 
perature, sieve size of powder material, and composition 
ratio was determined. When this equation is plotted against 
actual data, the density of the sintered pellets is predicted 
within a maximum error of 3%. (auth) 


5640 KAPL-1867 
Knolls Atomic Power Lab., Schenectady, N. Y. 


CONCERNING THE MULTIGROUP DIFFUSION OPERATOR. 


M. A. Martino. Sept. 20, 1957. 19p. Contract W-31-109- 
Eng-52. $0.75(OTS). 

The spectrum of the multigroup diffusion steady-state 
differential operator for a general finite reactor configura- 
tion is shown to be discrete and equal to the spectrum of 
the corresponding adjoint operator. (auth) 


564) KAPL-1877 
Knolls Atomic Power Lab., Schenectady, N. Y. 
A U0,—BISMUTH SYSTEM AS A REACTOR FUEL. D. H. 


Ahmann, J. A.,Consiglio, J. K. Davidson, F. K. Heumann, 
B. T. Morecroft, and O. N. Salmon. July 1, 1957. 2ip. 
Contract W-31-109-Eng-52. $0.75(OTS). 

Capsule experiments made with UO,—bismuth slurries 
at 500 to 600°C indicate that titanium is the best additive 
to use to promote the wetting of UO, by bismuth. It was 
found in these capsule experiments that 10 to 12 wt. % UO, 
could be uniformly dispersed in bismuth. Loop studies 
demonstrated that it is possible to pump at least an 8 wt. % 
UO, in bismuth slurry in a loop with an electromagnetic 
pump at 450°C. (auth) 


5642 KAPL-~1879 

Knolls Atomic Power Lab., Schenectady, N. Y. 

THE DETERMINATION OF URANIUM IN UO,—AlL0; 
FUEL ELEMENTS BY X-RAY EMISSION SPECTROGRA- 
PHY. W. D. Moak and W. J. Pojasek. Sept. 16, 1957. 
15p. Contract W-31-109-Eng-52. $0.50(OTS). 

A method for the determination of uranium in UO,— 
Al,O, fuel elements is presented. The fuel elements are 
dissolved by a fusion in potassium pyrosulfate, and the 
uranium in solution is excited by a primary x-ray beam 
from a tungsten tube. The intensity of fluorescent ura- 
nium La, is measured by means of a crystal spectrometer 
and a scintillation counter. This intensity is converted to 
concentration by relating to standard solutions. (auth) 


5643 KAPL-M-RES-34 

Knolls Atomic Power Lab., Schenectady, N. Y. 

S3G STEADY STATE THERMAL ANALYSIS PRO- 
GRAMMED FOR THE IBM-650 (TAC CODE). T. A. 
Conway and J. H. Helve. Feb. 5, 1957. Decl. Feb. 6, 
1958. 38p. Contract [W-31-109-Eng-52]. $6.30(ph 
OTS); $3.00(mf OTS). 

The steady state S3G/S4G reactor core thermal design 
calculation procedure is presented. This was programmed 
for the IBM-650 and all necessary coding is given for 
analysis of any liquid-cooled reactor core design. Suf- 
ficient flexibility exists in the procedure to permit its use 
with any fuel element geometry in which a one-phase liquid 
coolant flow is considered. An example was included to 
illustrate the necessary inputs and the actual form of 
answers from the machine. (auth) 


5644 KAPL-M-RJF-2 
Knolls Atomic Power Lab., Schenectady, N. Y. 
THERMAL STRESSES IN WMA REACTOR AFTER SHUT- 
DOWN. R. J. Fritz. Jan. 11,1950. Decl. Mar. 11, 1957. 
17p. Contract W-31-109-Eng-52. $3.30(ph OTS); $2.40 
(mf OTS). 
The results of calculations made to estimate the thermal 
stresses within various parts of the reactor induced by a 
reactor shutdown are presented. The analysis considers 
the effect of the thermal capacity of the reactor and of the 
Na pool above the matrix. A fast reactor design was con- 
sidered. (M.H.R.) 


5645 NAA-SR-1833 
Atomics International Div., North American Aviation, Inc., 

Canoga Park, Calif. 
AN EVALUATION OF THE CALDER HALL TYPE OF NU- 
CLEAR POWER PLANT. W. F. Banks, G. A. Schneider, 
W. T. Morgan, and E. B. Ash. Jan. 18, 1957. 132p. Con- 
tract AT-11-1-GEN-8. $3.00(OTS). 

The preliminary design of a natural U, graphite- 
moderated, CO,-cooled reactor and power plant similar 
to, but larger than, the British Calder Hall plant, with a net 
electrical output of 130 MWE is presented. The design is 
conventional, consisting mostly of standard components, 
the only major uncertainty being the performance of the 
fuel cladding. A construction cost of $67 million and a 
power cost of 17 mils/kwh are estimated for this plant, as- 
suming private utility operation in the United States, which 
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is about three times the cost of power from conventional 
plants. Power output and cost for various conditions of 
temperature and pressure and for increased reactor size 
are calculated. It is estimated that a similar plant of 740 
MWE output would produce power at a cost of 10 mils/kwh. 
Use of He as coolant is investigated and found to offer no 
advantage over CO,. (auth) 


5646 NAA-SR-2157 
Atomics International Div., North American Aviation, Inc., 

Canoga Park, Calif. 

REACTOR SAFETY QUARTERLY PROGRESS REPORT 
[FOR] JANUARY-MARCH 1957. Norman C. Miller, ed. 
Dec. 1, 1957. 20p. Contract AT-11-1-GEN-8. $0.75 
(OTS). 

Seven special safety elements of the Mark II design were 
rebuilt and are ready for resumption of lifetime testing. 
Precision-cast parts were received for ten Mark IV high- 
pressure chambers; one set was assembled and pressure 
tested to 2000 psi. Two special assemblies of the NAA 109- 
3 experiment were completed and are being shipped to 
Hanford. Conductivity measurements on stainless steel 
were continued in an effort to determine the cause of 
erratic behavior of the variable-cooled trigger. A vacuum 
chamber was used in an effort to eliminate local heat loss 
due to convection. A study of corrosion rates of various 
container materials in liquid-metal poisons was under- 
taken. Experiments with the differential-pressure device 
on the rate of pressure rise that can be achieved by elec- 
trically heating a closed gas volume were continued. An 
exponential generator is being constructed to enable simu- 
lation of reactor periods from 30 msec to one sec. Three 
types of research reactor safety device were chosen for 
further.study: the pyrophoric, the double-diaphragm, and 
the electronic-explosive. Preparations are in process for 
demonstrating models of the latter two devices in the 
KEWB facility. (For preceding period see NAA-SR- 

1954.) (M.H.R.) 


5647 NAA-SR- Memo-227 

North American Aviation, Inc., [Downey, Calif.]. 

THE SPLIT CIRCUIT COOLING SYSTEM FOR A PuP 
REACTOR. T. Shimazaki. Feb. 18, 1952. Decl. Oct. 16, 
1957. 7p. $1.80(ph OTS); $1.80(mf OTS). 

It is proposed to indicate why the generation of higher 
pressure and temperature steam is possible with the split 
circuit cooling system rather than with the conventional 
single circuit cooling system when applied to a reactor 
having a nonuniform flux distribution in the radial direc- 
tion, (M.H.R.) 


5648 NAA-SR-Memo-797 
North American Aviation, Inc., Downey, Calif. 
STABILITY OF SODIUM COOLED, GRAPHITE-MOD- 
ERATED REACTORS. E. Richard Cohen and William E. 
Abbott. Oct. 5, 1953. Decl. Oct. 16, 1957. 7p. $1.80 
(ph OTS); $1.80(mf OTS). 

The possible sources of reactor excursions and the sub- 
sequent reactor behavior are analyzed. (M.H.R.) 


5649 NARF-57-57T 
Convair, Fort Worth, Tex. 
NEUTRON SPECTRUM MEASUREMENTS WITH RADIO- 
ACTIVANTS. W. E. Dungan. Dec. 30, 1957. 83p. 
Project 6(1-9964). Contract AF33(600)-32054. (MR-N- 
177). 

The experimental methods and results of neutron 
spectrum measurements with radioactivants in the pneu- 
.matic tube of NARF—Ground Test Reactor for a wet-pool 
configuration are described. Measurements were made 
with foils and solution detectors. The results indicate that 
a three-group (Maxwellian, 1/E, and fast) specification of 


the neutron flux is sufficient for the GTR. Also given ig, 
semi-empirical method for estimation of the total therm} 
flux, total epithermal flux, and neutron energy distriby- 
tion for configurations in which a boral shielding materia) 
is used, (auth) 


5650 NAVORD-5747 

Naval Ordnance Lab., White Oak, Md. 

CONTAINMENT STUDY OF THE ENRICO FERMI FAST 
BREEDER REACTOR PLANT. E. M. Fisher and W, R, 
Wise, Jr. Oct. 7, 1957. 31p. 

A study was made on the ability of the Enrico Fermi 
fast breeder reactor plant to contain a nuclear excursion 
equivalent to the violence produced by 1000 pounds of TNT. 
The results of the study indicate that the reactor plant ca 
contain shock waves developed in the air and in the Na anj 
also fragments from the cylindrical covering materials 
surrounding the reactor core, The rotating shield plug, 
however, is a serious hazard when projected by the gun 
action of the internal blast pressure in the reactor com- 
partment. This problem is analyzed and a recommenda- 
tion was made to lessen the danger. A greater hazard fron 
the rotating plug can result from a slower (nonexplosive) 
energy release; however, it has not yet been determinedly 
APDA whether a slower energy release as postulated in 
this report is possible. (auth) 

5651 NDA-2-66 
Nuclear Development Corp. of America, White Plains, 

N. Y. 

A DESCRIPTION OF MIS, A MONTE CARLO INELASTI 

SCATTERING CODE FOR THE DATATRON COMPUTER 

Florence Jeanne Oswald and Roberta Schaffer. June 30, 

1957. 118p. For Atomic Power Development Associates, 
Inc. Contract ONR-1258(00). 

The function of the MIS (Monte-Carlo Inelastic Scatter- 
ing) code is to calculate neutron flux as a function of 
energy and position in a spherical reactor. The code 
actually calculates average track length per neutron per 
energy group in each region. To convert this into flux itis 
necessary to divide the track length by the volume of the 
region and the region weighting factor. In order to avoid 
cumbersome language the machine output is referred to 
as flux. There are two independent versions of the code, 
(MIS I, MIS Il) which differ only in that MIS I calculates 
flux in equally spaced energy groups while MIS II calculate 
flux in equally spaced lethargy groups. Each version cale 
lates neutron current in both directions across every 
boundary in the reactor, neutron leakage out of the entire 
assembly, and the number of neutrons absorbed and the 
number degraded below some given energy in each regio. 
The code calculates the standard deviation of the flux 
estimate which allows the user to evaluate the statistical 
error in the answer. The Monte Carlo technique used simit 
lates digitally the life histories of neutrons in the reactor. 
(auth) 

5652 NP-6567 

Swedish Shipbuilding Research Foundation, G3teborg. 
ATOMIC POWER FOR SHIP PROPULSION. A Survey @ 
Available Information—-Summary. Report No, 7. 1956. 
21p. 

A very general discussion of power reactors in various 
countries is given. Topics are included on: plans for lam 
reactor plants in various countries, plans of atomic powe? 
for ship propulsion by some of the major powers, types 
atomic reactors for ships, weight and space requirements 
for atomic plants, operational control of the reactor 
machinery, fuel rod renewal, safety problems, schematic 
arrangements for 20,000 shp atomic machinery for a 
tanker, insurance of atomic-powered ships, and costs of 
atomic power. (M.H.R.) 
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5653 NYO-7976 deposition will not result under anticipated conditions of 
New York Univ., New York. Atomic Energy Commission the MSR. (L.M.T.) 
Computing and Applied Mathematics Center. 5655 SC -4133(TR) 
AMORTE CARLO CALCULATION OF THEMMAL UTIL. ganda Corp, Me. 
ZATION. A. we UPPER CONFIDENCE LIMITS FOR THE FAILURE 


jan. 15, bon Contract AT(30-1)-1480. $6.30(ph PROBABILITY OF COMPLEX NETWORKS. G. P. Steck. 
OTS); $3.00( 8). Dec. 1957. 36p. Contract [AT(29-1)-789]. $1.25(OTS). 


A Monte Carlo program to evaluate the thermal utiliza- A 
general method of determining upper confidence limits 
tion of neutrons in a water moderated lattice reactor with Suv thes af dng 


slightly enriched U fuel rods has been written for UNIVAC. ponents when the failure history of the individual - 

Histories were started off assuming that neutrons enter the is known is are 
thermal region -“ a result of a H collision at high energy that failures are independent and follow a binomial distri- 
>3 e.v.) and each neutron was given unit weight. At each bution. The relation between systems of " ra -eotchall 


collision the weight factor was reduced by a factor limits and 

operating characteristic curves for acceptance 
t,/, + 2,). Histories were terminated by a Russian test ttributes is also de auth 
roulette technique. Other methods of termination were 


tried but this one was by far the most efficient. The water 5656 WAPD-PM-40 

was treated as a monatomic H gas having a constant scat- Westinghouse Electric Corp. Atomic Power Div., 

tering cross section of 20 barns and having the density of Pittsburgh. 

fin liquid water. A 1/v law was assumed for all absorp- A METHOD FOR DETERMINING EXCESS AND SHUT- 

tions, except in the case of U™* where an empirical DOWN REACTIVITIES OF PWR FLEXIBLE CRITICAL 

formula was used to fit the data. At collisions in moder- ASSEMBLIES. R. T. Bayard. Feb. 13, 1956. 10p. | 

ator a rejection procedure was used to choose protons $1.80 ph OTS); $1.80 «nf OTS). ' 

from a Maxwell-Boltzmann distribution. Comparison of the In the study of the PWR flexible critical assemblies, the 

results with those obtained experimentally at Westinghouse experimentalist is interested in the reactivities which 

(Bettis) and Brookhaven showed agreement to within 1% for would result if the control rods were fully withdrawn 

several different sizes of fuel rods and water to U ratios. (excess reactivity) or inserted (shutdown). A method is 

This is better than was expected considering the approxi- described for deducing these quantities from measurements 

mations made. A new version of the code, which will take of vertical flux shapes. (J.S.R.) 

into account the effects of inelastic scatterings by using a 5657 

quantum mechanical isotropic oscillator model of the water REACTOR PHYSICS. P. J. Grant. Atomic Energy Rev. | 

molecule, is being written for the IBM-704. (auth) 1, 4-8(1957) Mar. 

5654 ORNL-2431 ~ ‘The factors that must be taken into account by the nu- 

ak Ridge National Lab., Tenn. clear physicist in designing a nuclear reactor are de- | 

MOLTEN-SALT REACTOR PROGRAM QUARTERLY scribed. (W.L.H.) 

PROGRESS REPORT FOR PERIOD ENDING OCTOBER 31, 5658 5 

1957. 47p. Contract W 7405-eng-26. $1.50(OTS). FUEL ELEMENT DESIGN. P. A. Lindley. Atomic | 
Nuclear Calculations. Additional calculations were made Energy Rev. 1, 13-15(1957) Mar. enw 

of the nuclear characteristics of two-region homogeneous ~The factors that influence the design of fuel elements 

molte-salt converter reactors. Critical inventory calcula- for gas-cooled graphite-moderated thermal reactors 

tions revealed that for a 9-ft.-diameter core the minimum using natural U are described. (W.L.H.) 

inventory would be about 100 kg of U™*. Regeneration 

ratios were obtained as a function of inventory for a 600- 5659 


Mw system, with Th concentration as a parameter. Gamma REACTOR DESIGN. K. J. Mitchell. Atomic Energy Rev. 
Heating of Core Vessel. It was estimated that for operation 1, 18-22(1957) Mar. 


of the Reference Design Reactor at 600 Mw in a pure Ni. The engineering problems involved in the design, con- 

core vessel 6 ft in diameter with 1 mole % ThF, in the fuel, struction, and operation of reactors are described. 

core y rays will liberate 13.4 w/cm® in the core vessel (W.L.H.) 

wall. pres by 7 rays emitted in the blanket was found to 5660 

be 0.97 w/cm’, and capture y rays originating in the wall 

were found to contribute 1.63 w/cm? to the heating. Heat e ons sana. G. P. Bugden. Atomic Energy 

om the fuel salt to a coolant salt to Na to water, atone, tarbe 

and the other system substitutes Hg for the Na. The power supply system of a nuclear power station are de- 

electrical output for a 600 Mw (thermal) reactor would be scribed. (W.L.H.) 

258.6 Mw with the Na system, and 295.8 Mw with the Hg 5661 

system. Metallurgy. Investigation of container materials CONTROL AND INSTRUMENTATION. R. J. Smith, 

for molten salts for reactor operation up to 1300°F reveals Atomic Energy Rev. 1, 39-45(1957) Mar. 

that Ni-base alloys are the most suitable. Since the cor- Control and instrumentation for two power reactors and 

Tosion resistance and high-temperature strength of their associated plant are described. (W.L.H.) 


icone] are marginal, INOR-8 has been developed and its 
Properties are being studied. Radiation Damage. An in-pile 5662 


INOR-8 thermal convection loop for operation in the LITR CIVIL ENGINEERING. §&. Gill. Atomic Energy Rev. 1, 
with a BeF,—LiF—UF, fuel mixture is described. Chemis- 46-51(1957) Mar. 

tty. Phase diagrams are presented for the LiF—BeF;, Aspects are discussed of design following on the planning 
NaF-BeF,, NaF—LiF-—BeF,, LiF—BeF,—UF,, NaF- of structures and also of some of the aspects of conven- 
BeF,—UF,, LiF—ThF,, and NaF—ThF, systems. An tional design-site layout, site investigations, and founda- 


analysis of the corrosion mechanism of fluoride fuels tion problems of a two-reactor atomic power station. 
Contained in Inconel or INOR-8 alloys indicates that Cr (W.L.H.) 
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5663 
THE FUTURE DEVELOPMENT OF POWER REACTORS. 
G. Blackburn. Atomic Energy Rev. 1, 57-60(1957) Mar. 


5664 

THE ATOMIC RESEARCH CENTER-KARLSRUHE. 
Karlsruhe-Collective Purpose of State and Economy. 
Siegfried Balke, H. Veit, and K. Winnaker. The Makeup 
of the Construction and Management Company. R. Grei- 
feld, O. Haxel, and G. Ritter. Site Selection. J. Steffens 
and F. Gutberlet. Atomwirtschaft 2, 391-401 (1957) Dec. 
(In German) 

5665 

THE ATOMIC RESEARCH CENTER-KARLSRUHE. Re- 
search Reactor FR2. K. Wirtz. Experiment Station. M. 
Bodnarescu, et al. Construction of the FR2. K. Engel, 
etal. Measurement and Control Technology for the FR2. 
S. Leisegang and L. Merz. Fabrication of Fuel Elements 
for the FR2. H. E. Schimmelbusch and H. Hardung- 
Hardung. Atomwirtschaft 2, 406-28(1957) Dec. (In 
German) 

5666 

THE ATOMIC RESEARCH CENTER-KARLSRUHE. The 
Institute for Neutron Physics and Reactor Technology. 

K. Wirtz. Atomwirtschaft 2, 429-30(1957) Dec. (In 
German) 


5667 

THE ATOMIC RESEARCH CENTER-KARLSRUHE. Institute 
and General Layout. G. Leutloff. Atomwirtschaft 2, 435-41 
(1957) Dec. (In German) 

5668 

THE ATOMIC RESEARCH CENTER-KARLSRUHE. Safety 


Supervision. E. Maier. Atomwirtschaft 2, 441-3(1957) 
Dec. (In German) 


5669 


POWER REACTOR TECHNOLOGY. Technical Progress 
Review, Vol. 1, No. 1. Dunedin, General Nuclear Engi- 
neering Corp., 1957. 44p. Available from U. S. Govern- 
ment Printing Office, Washington for $0.55. 
Developments in the civilian power reactor field for the 
first quarter of 1957 are summarized. Articles are in- 
cluded on: fuel prices and reprocessing costs; lattice 
theory and resonance integrals of fertile materials and 
their temperature coefficients; heat transfer using Calder 
Hall transverse fins; reactor kinetics and control; safe- 
guard and containment; fuel elements; reactor materials; 
gas-cooled reactors; the Experimental Boiling Water 
Reactor; D,O-moderated reactors; and the Argonaut, a 
training reactor. (M.H.R.) 
5670 


THE PREPARATION OF BISMUTH FOR USE IN A LIQUID- 
METAL FUELLED REACTOR. G. W. Horsley (Atomic 
Energy Research Establishment, Harwell, Didcot, Berks). 
J. Nuclear Energy 6, 41-52(1957). 

Analyses and values of the pile neutron capture cross 
section (38 to 39 mb) of samples of commercial refined 
bismuth indicate that chlorine is the most deleterious im- 
purity likely to be found in the material. Study of the 
bismuth—oxygen—chlorine system suggests that the con- 
centration of this element may be reduced to about 13 
ppm by oxidation and filtration, the residual chlorine 
remaining in solution as bismuth oxychloride. This con- 
centration may be reduced to less than 1 ppm by treating 
the metal with hydrogen at 550 to 600°C and to between 1 
and 2 ppm by gettering with either calcium or magnesium. 
(auth) 


5671 

FLUX CHANGES WITH LONG-TERM IRRADIATION fy 
REACTOR OF THE CALDER HALL TYPE. A. Hitchoog 
(U.K.A.E.A. (LG.), Risley, Warrington); V. E. Price 
(English Electric Co., London); and Y. Shenton (Metro- 
politan Vickers Electrical Co,, Ltd., Trafford Park, 
Manchester). J. Nuclear Energy 6, 66-78(1957), 

A method has been developed for evaluating flux and 
reactivity changes in a reactor due to long-term changes 
in the quality of the fuel under irradiation. An account js 
given of the method, and the results in two simple cages 
It is tentatively concluded that the permissible maximum 
heat output and channel ratings may vary very consider- 
ably during the lifetime of a charge, a point of possible 
importance in reactor design. (auth) 

5672 

THE DEPENDENCE OF BREEDING GAIN AND POWER 
ON THE LEVEL OF **vU IN THE BLANKET OF A TWO- 
REGION HOMOGENEOUS REACTOR. B. P. Rastogi 
(Atomic Energy Establishment, Bombay, India). J. Nucl 
Energy 6, 99-103(1957). 

A two-region reactor consisting of a spherical core 
with highly enriched fuel-salt solution in D,O and sur- 
rounded by a concentric blanket containing ThO,—D,0 slum 
can be used for the breeding of U*™ The dependence of th 
breeding gain and power on the level of fissionable ma- 
terial maintained in the blanket is considered. It is show 
that the breeding gain increases and the heat flux flattens 
as the level of U*** in the blanket increases. (J.8.R.) 


5673 

THE THERMAL UTILIZATION IN A CLOSE- PACKED 
LATTICE. Ya. V. Shevelev. J. Nuclear Energy 6, 121-8 
(1957). 

The thermal utilization factor is calculated in diffusion 
approximation for a lattice of thick cylindrical fuel ele- 
ments. It is shown that if the lattice is of sufficient sym 
metry (i.e. if identical fuel elements are placed at the 
vertices of a regular hexagon, squaré‘or equilateral 
triangle) the use of the equivalent cell method gives a 
good approximation even if the elements are close-packel, 
The solution is stated in a form which permits the intro 
duction of nondiffusion corrections. (auth) 


5674 


NEUTRON DIFFUSION IN A ONE-DIMENSIONAL URA- 
NIUM—WATER LATTICE. Ya. V. Shevelev. J. Nuclear 
Energy 6, 132-41(1957). 

A calculation is performed of the diffusion lengths ina 
one-dimensional uranium—light water lattice for thermal 
neutrons diffusing parallel (L,) and perpendicular (L,)# 
the infinite slabs of moderator. L, is calculated using 
diffusion approximation but it appears that this approxi- 
mation is valid since it applies in both the limiting cases 
of thick and of thin slabs. L, is calculated using both 
diffusion and transport theory; in the latter case, howevél, 
it is assumed that neutron capture is small. For thick 
slabs the ratio (L,?/L,”) may be as high as 1.9. It is 
shown that if a uranium—aluminum alloy is used the all> 
sotropy becomes even greater. The anisotropy decrease, 
and tends to zero, with diminishing slab thickness. (autl) 
5675 
A VARIATIONAL METHOD FOR THE HOMOGENIZATION 
OF A HETEROGENEOUS MEDIUM. L. Trlifaj (Inst. of 
Nuclear Physics, Prague). J. Nuciear Energy 6, 142-64 
(1957). 

The homogenization of a heterogeneous medium is per 
formed by solving a variational problem based on the 
transport equation for monoenergetic neutrons. It is 
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shown that the values of the constants entering the homog- 
enized problem depend in general on the orientation of the 
neutron current density relative to the anisotropy of the 
heterogeneous medium. In the case, however, that the 
thickness of the layer forming the heterogeneous medium 
tends to zero the values of the constants are independent 
of orientation and are equal to the values for the corre- 
homogeneous mixture. This last result disagrees 
with that obtained by Spinrad (J. Appl. Phys. 26, 548 
(1955). However, since Spinrad uses *lementary diffu- 
sion theory, while the present work employs transport 
theory, it is claimed that the result is more accurate. 
(auth) 
5676 
ADVANCES IN NUCLEAR ENGINEERING. VOLUME I. 
Jon R, Dunning and Bruce R. Prentice, eds. New York, 
Pergamon Press, 1957. 530p. 

Papers are presented on manufacture, production, re- 
covery, and economics of nuclear fuels, spent fuel proc- 
essing, plant containment concepts and design, plant com- 
ponents, waste disposal, protection and safety measures, 
and radiation processing. (M.H.R.) 


5677 

ADVANCES IN NUCLEAR ENGINEERING. VOLUME II. 
John R. Dunning and Bruce R. Prentice, eds. New York, 
Pergamon Press, 1957, 587p. 

Papers are presented on reactor design, reactor core 
design, operation and maintenance of reactors, metallurgy, 
natural resources, instrumentation and control, coolant 
systems, heat transfer and heat evolution, educational 
uses of reactors, and standardization planning in the nu- 
clear field. (M.H.R.) 


5678 
ATOMIC ENERGY. G. E. Villar. Montevideo, ‘‘Impresora 
Uruguaya’’ S. A., 1956. 336p. (In Spanish) 

Chapters are included on: the most important conclu- 
sions of the 1955 Geneva Conference, constitution and 
Stability of atomic nuclei, the neutron, nuclear fission, 
general characteristics of nuclear reactors, operating 
control of nuclear reactors, graphite moderated reactors, 
heterogeneous reactors moderated with heavy water and 
with ordinary water, homogeneous reactors, reactors for 
energy generation, the heat exchange between the reactor 
and the electrical energy generating unit, reserves and 
production of reactor charge materials, treatment of ir- 
radiated nuclear fuels, economic aspects of the generation 
of nuclear electric energy, and the safety of atomic plants. 
(M.H.R.) 


5679 


PHYSICS AND CALCULATIONS OF NUCLEAR REACTORS. 
Théo Kahan and Maurice Gauzit. Paris, Dunod, 1957. 
40lp. (In French) 

This first book in the series ‘Introduction to the Nuclear 
Genius’’ contains the general scientific principles which are 
the basis for nuclear studies. A complete section is de- 
voted to the physics of the neutron. The stationery and 
dynamic theories of reactors are discussed in detail. The 
oa of the elements of a reactor are developed. 

S§.R.) 


CONTROL AND PROTECTION OF NUCLEAR REACTORS. 
Maurice Gauzit and Théo Kahan. Paris, Dunod, 1957. 
408p, (In French) 

In this second book of the series ‘‘Introduction to the 
Nuclear Genius’’ information is given on the detection of 
Particles and ionizing radiations, operation and control of 
reactors, dangers of ionizing radiations, and protective 
Screens against ionizing radiations. (J.S.R.) 


5681 

THE NUCLEAR REACTOR IN CHEMICAL TECHNOLOGY. 

H. de Bruijn. R.C.N. Bull. 2, 3-7(1958) Jan. (In Dutch) 
The influence of nuclear reactors on chemical technology 

is considered with respect to the use of many chemical 

products in nuclear reactors, the direct production of 

radioisotopes by reactors, the use of nuclear reactors as 

a heat source for chemical production processes, and the 

use of reactors as radiation sources for chemical produc- 

tion processes. (J.S.R.) 


Nuclear Transformation 


5682 AECU-3627 

Wisconsin. Univ., Madison. 

POLARIZATION OF Li'(p,n)Be’ NEUTRONS, H. R. 
Striebel, S. E. Darden, and W. Haeberli. [1957]. 16p. 
$3.30(ph OTS); $2.40(mf OTS). 

The polarization of neutrons emitted from the Li'(p,n)Be" 
reaction at an angle of 50° was measured for neutron 
energies between 0.7 and 1.5 Mev. The polarization was 
deduced from the right-left asymmetry in the scattering of 
these neutrons from liquid oxygen. The results indicate 
that the polarization is close to —0.3, independent of bom- 
barding energy. One measurement for neutrons emitted at 
30° yields a polarization only slightly smaller than for 
neutrons emitted at 50° for the same proton energy. The 
total neutron cross section of oxygen was remeasured for 
neutron energies between 0.7 and 1.4 Mev. (auth) 

5683 LA-2158 

Los Alamos Scientific Lab., N. Mex. 

(n,2n) STUDY OF Be’. Dwight 8. Young. Oct. 1957. 17p. 
Contract W-7405-eng-36. $0.75(OTS). 

The (n,2n) reaction in Be was studied by means of 
different thicknesses of Be around neutron sources, and 
different thicknesses of paraffin around a B-lined detecting 
chamber. Changes in counting rate with these different 
thicknesses of Be and paraffin are attributed to elastic 
scattering, absorption, and the (n,2n) reaction, Absorption 
is almost certainly negligible. The effect of elastic scat- 
tering was mocked up by means of different thicknesses of 
graphite, so that the (n,2n) residue could be determined, 
Sources of error in this and other measurements of the 
reaction are discussed, It is found that if fission neutrons 
are permitted to collide with Be before they are degraded 
below the threshold of the reaction by collisions with other 
materials, the (n,2n) reaction can make a significant 
contribution to the neutron economy of a reactor. (auth) 


5684 UCRL-3791 

California, Univ., Berkeley. Radiation Lab. 
SPALLATION-FISSION COMPETITION FROM THE 
COMPOUND SYSTEM U™ PLUS He’ (thesis). Thomas 
Darrah Thomas, July 1957. 85p. Contract W-7405-eng- 
48. $13.80(ph OTS); $4.80(mf OTS). 

The results of a series of experiments to study the 
competition between spallation and fission in the reactions 
induced in U** with He ions of energies between 20 and 
46 Mev are given. The striking features of the excitation 
functions are the lowness of the (a,xn) cross sections 
compared with cross sections for the same reactions in 
other very heavy elements and the prominence of the 
(a,pxn) reactions. The results are interpreted in terms of 
reaction mechanisms involving either the formation of a 
compound nucleus or direct interactions between the 
projectile and the nucleons in the surface of the nucleus. 
Fission competes more successfully against the compound 
nucleus spallation reactions in the reactions of vu" than in 
those of other very heavy elements; in general, the prod- 
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ucts of the direct interaction reactions are able to survive 
fission equally well for all targets. A partial explanation 
for the relative fissionability of U™* and Pu is given in 
terms of the neutron binding energies of the products. A 
model for the compound nucleus reactions, based on a 
model by Jackson, is presented and it is shown that cross 
sections calculated on the basis of this model are in 
approximate agreement with the experimental values. 
Possible mechanisms for the direct interaction reactions 
are discussed. The identification and decay properties of 
the new isotope, Pu™*, are described. (auth) 


5685 

DISCONTINUITIES IN THE ACTIVATION CURVES FOR 
THE REACTIONS C"(y,n)C"! AND Robert 
Basile and Mark Gusakow. Compt. rend. 246, 588-91 
(1958) Jan. 27. (In French) 

The activation curves of the reactions C¢y,n)C"! and 
Al""¢y,n)Al** were studied using the well known energy 
threshold of the C”(y,n)C"! reaction as a standard. Dis- 
continuities were observed at 19.5 + 0.05, 20.15 + 0.05, 
20.8 + 0.05, and 21.4 + 0.05 Mev for C®, A possible 
discontinuity exists at 19.1 Mev. The energy threshold of 
the Al*"¢y,n)Al*® reaction was measured at 12.55 + 0.100 
Mev. Discontinuities were observed at 13.1 + 0.05, 13.4 + 
0.05, 13.9 + 0.05, and 14.25 + 0.05 Mev. (J.S.R.) 


THE PHOTON INDUCED ALPHA ACTIVITY OF NUCLEI. 

P. Erdés, P. Scherrer, and P. Stoll. Helv. Phys. Acta 30, 

639-90(1957). (In German) ea 
Photon induced a emission of nuclei has been investi- 

gated with a 32-Mev betatron. The servo-stabilized energy 

of the betatron was calibrated by means of the reaction 

O'S (y,n)O"". Information is given on the following reactions: 

Li'(y,a)H*, BM (y,a)Li®, (y,a)Li", N““(y,a)B", Oty, a)C", 

C1" y,a)P*, K*%(y,na)Cl™, O'(y,na)C"!, 

(y,a)Co™, Br®l(y,@)As", Rb" (y,a)Br"’, 

Rb" (y,na)Br™, 

TH ¢y,a)TI™, and 

T1"5(y,a@)Au", Special emphasis was laid on heavy nuclei, 

where the peak of the (y,a) cross section does not coincide 

with the giant resonance of photon absorption. The cross 

section vs. photon energy was measured for the reactions 

energy spectrum of alpha particles emitted from Cl and 

Br has been determined by nuclear emulsion techniques. 

The alpha spectra with a single peak show a low energy 

tail below the Coulomb barrier height, similar to that ob- 

served in cosmic ray spallation stars, thus indicating a 

lower Coulomb barrier height than calculated using a 

sharp nuclear boundary at r = 1.5 x 107"? A* cm. The 

yield of (y,a) reactions, together with the yield of (y,n) 

and (y,p) reactions has been plotted as a function of the 

nuclear charge. In contrast to earlier belief, the (y,p) 

and (y,a) yields are fairly constant above Z = 50. (auth) 


THE sr YIELDS FROM THE FISSION OF “*y. M. P. 
Anikina and B. V. Ershler. J. Nuclear Energy 6, 169(1957). 
A heavily irradiated specimen of U™* in which 11.9 mg 

out of a total mass of 60.75 mg had undergone fission was 
used to determine the Sr yields. The activity of the sr™ 
was determined after a period of three years and the Y™, 
which was separated from the Sr™ activity, after a period 

of 20 to 30 days. The results are tabulated and show an 
average yield of 4.56 + 0.08% for the long-period irradiated 
specimen and an average yield of 4.46 + 0.14% for the short- 
period irradiated specimens. The most reliable value is 
probably 4.56 + 0.08%. (J.S.R.) 


5688 
y-RAYS FROM SHORT-LIVED FISSION PRODUCTS OF %y 
AND **py. 0. L. Leipunsky, V. N. Saharov, and V, L 
Tereshchenko, J. Nuclear Energy 6, 170-1 (1957), 
Results are given of some measurements of the 
composition of the y rays emitted by U** fission Products 
in the time interval of 1.5 to 5 sec after fission. The 
absorption coefficient, using Cu absorbers, was 0.048 + 
0.005 cm?/g and was 0.046 + 0.009 cm*/g for Al absorbers, 
In the interval of 1.25 to 17 sec after fission the decay of 
u*5 fission fragments followed the law t™*** + 6%. The 
decay of Pu” fission fragments followed the same law, 
8%. (J.S.R.) 


5689 
MEASUREMENT OF THE EFFECTIVE CROSS-SECTION 
OF THE REACTION *Be(n,2n)*Be FOR FISSION NEUTRONS 
B. G. Dubovsky, A. V. Kamaev, and E. F. Makarov. J, Ny. 
clear Energy 6, 172-4(1957). “eae 
nm Be is used in a reactor as a moderator, the reac- 
tions Be*(n,2n)Be® and Be*(y,n)Be® occur and lead to neutron 
multiplication. The reaction Be*(n,a)He® also occurs andr. 
moves neutrons from the chain reaction. The (y,n) contriy- 
tion was neglected as the number of the gamma quanta pro- 
duced in fission above the threshold of the (y,n) reaction is ¢ 
the same order as the number of fission neutrons. From th 
value 0, = 10 x 10-"" cm? for fission neutrons it was cal 
lated that on,2n = (73 + 20) x 107*" cm. It was shown that the 
main contribution to multiplication comes from fission nev- 
trons of energy greater than 4 Mev, indicating a rapid in- 
crease in the difference between the m,2n) and (n,q) cross 
sections as the neutron energy increases. (J.S.R.) 


P*!(n, p)Si*! AND Al*"(n,a)Na™ CROSS SECTIONS. J. A 
Grundl, R. L. Henkel, and B, L. Perkins (Los Alamos 
Scientific Lab., N. Mex.). Phys. Rev. 109, 425-8(1958) 
dan, 15. 

The excitation functions and absolute cross sections for 
the P*!(n,p)Si** and Al?"(n,a)Na™ reactions have been 
measured by the activation method for neutron energies 
below 9.5 Mev and at 14.1 Mev. The excitation function 
for P*(n,p)Si* rises from 1.6 Mev to 5.5 Mev, is fairly 
constant at 0.14 barn to 9.5 Mev and considerably lower 
at 14 Mev. The AF"(n,a)Na*™* excitation curve rises from 
6 to 9 Mev neutron energy and is greater at 14 Mev. 
Comparisons are made with earlier measurements of the 
P*!(n,p)si*! cross section and some discrepancies appear. 
(auth) 

5691 

ANGULAR DISTRIBUTIONS OF TWO PROTON GROUPS 
FROM THE REACTION Na**(d,p)Na™, Charles E. 
Dickerman (State Univ. of Iowa, Iowa City). Phys. Rev. 
109, 443-6(1958) Jan. 15. 

~The resolved angular distributions of Na®*(d,p)Na™ 
protons leaving Na™ in the 0.472- and 0.564-Mev levels 
have been obtained with a double-focusing magnetic spec- 
trometer, using a bombarding energy of 2.95 Mev (lab). 
The angular distribution corresponding to the transition 
to the 0.472-Mev level shows evidence of a large contribr 
tion from compound-nucleus formation. A Butler-type 
analysis of the angular distribution of protons leading to 
the 0.564- Mev level indicates that this level must have 
spin 1+ or 2+, (auth) 


5692 
,p’) AND (p,a) REACTIONS FROM K™. A. Sperduto and 
W. W. Buechner (Massachusetts Institute of Tech., Cam- 
bridge). Phys. Rev. 109, 462-4(1958) Jan. 15. 

In the region of excitation up to 5.3 Mev, sixteen excited 
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states in K™ have been observed by means of inelastic 
geattering of protons from natural potassium. An electro- 
static accelerator was used as a source of protons, the 
inelastically scattered protons were analyzed at several 
angies with a magnetic spectrograph, and the incident beam 
energies were between 7 and 7.5 Mev. The first excited 
state in*K® is at 2.526 Mev. Two groups of alpha particles 
from the reaction K"~p,a)A™ were also observed. The Q 
yalues for these groups are 1.286 + 0.007 Mev and —0.691 + 
0,010 Mev, corresponding to the ground-state transition and 
toa level in A® at 1.977 + 0.008 Mev. (auth) 


5693 

ENERGY LEVELS OF Na®™ FROM THE Ne*(p,y)Na™ RE- 
ACTION. D. E. J. Thornton, R. E. Meads, and C. H. 
Collie (Clarendon Lab., Oxford, Eng.). Phys. Rev. 109, 
490-4(1958) Jan. 15. 

The gamma-ray excitation function of the Ne™(p,y)Na”™* 
reaction for protons of energies in the range 500 to 900 
kev has been measured. Narrow resonances at 636, 660, 
854, 901, 933, and 943 kev were observed in agreement 
with earlier workers. The 660-kev and 943-kev reso- 
nances may be due to contaminants, but the remainder 
were assigned unambiguously to the above reaction, and 
their gamma-ray spectra examined. A detailed study, 
including angular distribution measurements, was made 
of the resonances at 636 and 854 kev. In all four reso- 
nances ground-state radiation was observed, and in the 
upper three radiation to the first excited state was found. 
Acascade through the 3.92-Mev level was observed in the 
854-kev resonance. The results suggest that the first 
excited state has spin %, even parity; the 3.92-Mev level, 
4, or 4+; the 9.40-Mev capture state ‘4—; and the 9.61- 
Mev capture state %4, + or —. (auth) 

5694 

CORRELATION OF THE COMPETITION BETWEEN 
NEUTRON EMISSION AND FISSION. J. R. Huizenga 
(Argonne National Lab., Lemont, Ill.). Phys. Rev. 109, 
484-6(1958) Jan. 15. 

Values of the ratio of the fission cross section divided 
by the total cross section for 3-Mev neutrons are corre- 
lated with the fission parameter Z*/A. For compound 
nuclei excited 8 to 12 Mev above their ground states, the 
fission width derived from neutron- and gamma- induced 
fission data increases linearly with Z?/A. The quantity 
T; ir, is independent of energy for a particular nuclide 
excited between 8 and 12 Mev. (auth) 


NEW ISOTOPE, SULFUR-38. D. R, Nethaway and A. A. 
Caretto, Jr. (Univ. of California, Berkeley). Phys. Rev. 
109, 504-8(1958) Jan. 15. 

A new isotope of sulfur, S**, has been produced by the 
(@,3p) reaction on Cl*", It was found to have a half life of 
172 + 1 minutes, and to decay by the emission of two beta 
groups with end-point energies of 1.1 and 3.0 Mev. The 
1,1-Mev beta was found to be in coincidence with a 1.88- 
Mev gamma ray. No other gamma rays were observed. 
The 3.0-Mev beta occurs in 5% of the disintegrations, and 
leads to the Cl®* ground state. The log (ft) values of the 
1.1- and 3.0-Mev beta groups are 5.0 and 8.2, respectively. 
Acomparison is made of the (a,3p) reactions on Al*’, c}*", 
and Cu®*, (auth) 

5696 


FISSION RECOIL AND ITS EFFECTS. G. N. Walton. 

Progr. Nuclear Phys. 6, 192-232(1957). 

~The physics of the recoil process is reviewed so that its 
Chemical aspects may be more readily studied. Discussions 
ate included on the fission process, the slowing-down 
Process, the effects of fission recoil on the surrounding 


material, and the chemical properties of fission products. 
(M.H.R.) 


5697 
FRAGMENT ENERGY DISTRIBUTION FROM THE FISSION 
OR URANIUM AND THORIUM BY y-RAYS. V. A. Korot- 
kova, P. A. Cherenkov, and IL. V. Chuvilo (Academy of 
Sciences, USSR). Soviet Phys. (Doklady) 1, 104-6(1956). 
This paper was previously abstracted from the original 
language and appears in NSA, Vol. 10, as abstract No. 
9618, 


5698 
NUCLEAR REACTIONS OF HIGH ENERGY PROTONS IN 
COPPER. N. M. Kocharian, G. S. Saakian, M. T. Aivazian, 
Z. A. Kirakosian, and A. S. Aleksanian (Academy of Sciences, 
Armenian SSR.). Soviet Phys. (Doklady) 1, 209-10(1956) 
Mar.-Apr. 

This paper was previously abstracted from the original 
language and appears in NSA, Vol. 10, as abstract No. 6892. 
5699 
EFFECTIVE CROSS SECTION OF 0'*(a,p) REACTION AT 
28 Mev. P. Brix and E. K. Maschke. Z. Naturforsch. 
12a, 1013-14(1957) Dec. (In German) 
~The effective cross section for the O¢y,p) reaction at 
28 Mev was determined to be 2.3 mb. The proton spec- 
trum in the energy range from 10 to 20 Mev is given. 
(J.S.R.) 


Particle Accelerators 


5700 MURA-~385 

Midwestern Universities Research Assn., Madison, Wis, 
SPACE CHARGE LIMIT ON BEAM CURRENT IN ALTER- 
NATING GRADIENT ACCELERATORS. L. W. Jones, 
Jan, 20, 1958. 10p. Contract AT(11-1)-384. $3.30(ph 
OTS); $2.40(mf OTS). 

In alternating gradient accelerators, the beam envelope 
is not of constant cross-sectional dimensions, so that the 
usual methods of estimating space charge defocusing 
forces cannot be applied. However, it is shown that the 
space charge forces can be represented by Mathieu equa- 
tion terms, so that frequencies of betatron oscillation with 
and without space charge may be found using methods of 
Parzen in conjunction with the tables of Laslett, Snyder, 
and Hutchinson, The alternating gradient terms due to 
space charge are of such a sign as to reduce the defocusing 
slightly. The methods are applied to the new model 
parameters as an example. (auth) 


5701 NYO-7975 
New York Univ., New York. Atomic Energy Commission 

Computing Facility. 

ON THE ASYMPTOTIC SERIES EXPANSION OF THE 
MOTION OF A CHARGED PARTICLE IN SLOWLY- 
VARYING FIELDS. J. Berkowitz and C. 8S. Gardner. Dec. 
23, 1957. 28p. Contract AT(30-1)-1480. $4.80(ph OTS); 
$2.70(mf OTS). 

The asymptotic series expansion for the motion of a 
charged particle in a slowly-varying magnetic field was 
determined by Kruskal. Kruskal showed that the series 
formally satisfies the equations of motion. It is proved 
that the series is in fact a valid asymptotic development of 
the exact solution. (auth) 


5702 AEC-tr-3144 
MOVEMENT OF CHARGED PARTICLES IN THE CENTRAL 
REGION OF A CYCLOTRON. V. S. Panasiuk. Translated 
from Atomnaya Energ. 3, 341-4(1957). 7p. 

The divergence of and experimental data on 
the movement of ions in a cyclotron leads to the assumption 
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that the hypothesis concerning these movements is incorrect. 


A detailed examination of ionic movement shows the ion 
losses are due to processes occurring in the central region 
of the cyclotron. Methods of decreasing the distortion are 
given. (J.S.R.) 
5703 
THEORY OF THE ALTERNATING-GRADIENT SYNCHRO- 
TRON. E. D. Courant and H. S. Snyder (Brookhaven 
National Lab., Upton, N. Y.). Ann. Phys. 3, 1-48(1958) Jan. 
The equations of motion of the particles in a synchrotron 
in which the field gradient index n = —(r/B)8B/dr varies 
along the equilibrium orbit are examined on the basis of the 


linear approximation. It is shown that if n alternates rapidly 


between large positive and large negative values, the 
stability of both radial and vertical oscillations can be 
greatly increased compared to conventional accelerators in 
which n is azimuthally constant and must lie between 0 and 
and 1. Thus aperture requirements are reduced. For 
practical designs, the improvement is limited by the effects 
of constructional errors; these lead to resonance excitation 
of oscillations and consequent instability if 2v, or 2v, or 

vy + Vz is integral, where vx and vz are the frequencies of 
horizontal and vertical betatron osciilations, measured in 
units of the frequency of revolution. The mechanism of 
phase stability is essentially the same as in a conventional 
synchrotron, but the radial amplitude of synchrotron oscil- 


lations is reduced substantially. Furthermore, at a ‘‘transi- 


tion energy’’ E, * vx Mc’ the stable and unstable equilib- 
rium phases exchange roles, necessitating a jump in the 
phase of the radiofrequency accelerating voltage. Calcu- 
lations indicate that the manner in which this jump is per- 
formed is not very critical. (auth) 
5704. 
NEW METHOD OF CONTROL OF ULTRA HIGH FRE- 
QUENCY CIRCUITS OF AN ELECTRON LINEAR ACCEL- 
ERATOR. Marcel Pillon. Compt. rend. 246, 582-6(1958) 
Jan, 27. (In French) ah 

The proximity of different modes of resonance close 
together in a uhf electron accelerator renders the adjust- 
ments of the circuits difficult using the current technique 
of classic stationary wave bands. A regularization method 
is introduced using a dynamic measurement of the wave 
bands. By this method one can separate the effects of the 
different parameters of the control. The slow and con- 
tinuous deformation of the observed curves when the con- 
trol is being regulated allows optimum conditions to be 
obtained, whereas by using the stationary wave band these 
conditions would be passed unnoticed. (J.S.R.) 
5705 
CONFINEMENT OF CHARGED PARTICLES BY A MAG- 
NETIC FIELD. B. Lehnert (Royal Inst. of Tech., Stock- 
holm, Sweden). Nature 181, 331-2(1958) Feb. 1. 

Confinement of charged particles by axially symmetrical, 
stationary magnetic fields and electric fields is discussed. 
It is shown that if the coil connections are made as small 
as possible and if the magnetic field, in the neighborhood 
of the connections, from the supply current predominates 
over the field from the coil, particles will be reflected 
and will not be absorbed by the connections. The field 
from the supply current gives an additional drift in planes 
through the z axis, but since the connections carry current 
in opposite radial directions, a cancellation of the drift 
takes place for particles passing around the z axis 
repeatedly. (J.S.R.) 
5706 
ENERGY CONTROL OF A 31 Mev BETATRON. D. Jamnik 
(Inst. ‘J. Stefan,’’ Ljubljana, Yugoslavia). Nuclear Instr. 
1, 324-8(1957) Dec. 


The article describes circuitry for the energy contro} 
of the 31-Mev Brown-Boveri type betatron and gives the 
results of the energy calibration. Except supplementary 


' circuits required for the above type betatrons, the com- 


mon technique is used: the electron orbit is expanded at 

a given value of the magnetic flux, defining the electron 
energy. A better measuring of the flux is achieved by the 
use of an electronic voltage integrator. The arrangement 
enables a stabilization of about +5 kev at 17 Mev for rather 
wide fluctuations of the magnet supply frequency and 
voltage. The energy calibration performed with thresholds 
and breaks in the excitation curves for (y,n) reactions ip 
copper, oxygen and carbon shows excellent linearity of the 
relationship between the measured flux and the maximum 
energy of the x-ray spectrum. The positions of the breaks 
in the excitation curves found in this work agree very wel] 
with the published results. (auth) 

5707 

THE VERTICAL MOTION OF PARTICLES THROUGH THE 
REGENERATIVE BEAM EXTRACTOR OF A SYNCHRO- 
CYCLOTRON. K. J. Le Couteur (Australian National Uniy, 
Canberra). Nuclear Instr. 1, 343-4(1957) Dec. 

In a regenerative beam extractor, the vertical motion of 
particles approaching the regenerator is shown to be corre- 
lated about the line Z = —'/,TZ; this correlation permits ¢f- 
ficient design of the magnetic channel. (auth) 

5708 

FOCUSSING OF THE SYNCHROTON SCATTERED-OUT 
BEAM. H. B. Van Der Raay (Birmingham Univ., Eng.). 
Nuclear Instr. 1, 351-3(1957) Dec. 

A means of focusing the scattered-out beam of the 
Birmingham proton synchrotron by modifying the magnetic 
fringing field is outlined. The beam is brought to a spot 
focus of about 20 sq. cm at a distance of 5 meters from th 
exit port and has a mean intensity of 5 x 10° particles per 
sq. cm per pulse. (@uth) 


5709 


THE EFFECT OF RADIATION ON BETATRON OSCILLA- 
TIONS IN STRONG- FOCUSING SYNCHROTRONS. A. N. 
Matveev (M. V. Lomonosov Moscow State Univ.). Soviet 
Phys. (Doklady) 1, 211-14(1956) Mar.-Apr. 

This paper was previously abstracted from the original 
language and appears in NSA, Vol. 10, as abstract No. 702). 


5710 


A SOURCE OF POLARIZED NUCLEI FOR ACCELERA- 
TORS. E. K. Zavoiskii. Soviet Phys. JETP 5, 603-6 
(1957) Nov. q 

A possible method of obtaining beams of polarized nu- 
clei by making use of the Lamb shift of the metastable 
level is described. (auth) 


Radiation Absorption and Scattering 


5711 LA-2156 

Los Alamos Scientific Lab., N. Mex. 

INDEX AND ANNOTATED BIBLIOGRAPHY OF RANGE 
AND STOPPING CROSS SECTION DATA. Ronald E, 
Brown and Nelson Jarmie, comps, Sept. 1957. 68p. 
Contract W-7405-eng-36. $2.00(OTS). 

A complete, although not critical, compilation of the 
various books, papers, and reports concerning range and 
stopping cross sections is presented, The survey is 
complete to May 1957, omitting only those references 


earlier than 1935, pertaining to ranges of a particles in 
air. (J.S.R.) 
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5712 NP-6586 

prussels. Centre d’Etudes Pour les Applications de 
|’Energie Nucleaire. 

ANALYSE SPECTRALE DES NEUTRONS DES PILES AU 

MOYEN DES EMULSIONS NUCLEAIRES. (Spectral 

analysis of Pile Neutrons by Means of Nuclear Emulsions.) 

¢. Beets. Aug. 22,1957. 19p. (R-1351). 

The classic methods for the analysis of pile neutrons by 
means of nuclear emulsions are discussed, and the dif- 
ficulties involved in each are indicated. Another method of 
analysis is suggested. It consists of taking successive 
negatives on 35 mm film with a microscope at depths 
differing by half a micron. The negatives are enlarged on 
photographic paper, and the tracks are marked and meas- 
ured on the enlargements. The reproducibility and the 
definition attained by this method is sufficient for all events 
in which the track length is greater than 2. (J.S.R.) 


5713 

DIRECT INTERACTION THEORY OF INELASTIC SCAT - 
TERING. PART III. NUMERICAL CALCULATIONS. 

Carl A. Levinson and Manoj K. Banerjee (Princeton Univ., 
N.J.). Ann. Phys. 3, 67-90(1958) Jan. 

In this paper a report is given of calculations of the 
process C*(p,p’)C'?" Q = —4.4 Mev and the (p’,y) angular 
correlation following. The direct interaction theory, using 
distorted waves discussed in previous papers, is used and 
found to give a quantitative fit to the inelastic differential 
cross-section in the energy range Ep = 14 to 185 Mev and 
to the angular correlation at 16 and 19 Mev. (auth) 


5714 
ANOTE ON THE ELECTRONIC ATTENUATION COEF- 
FICIENTS FOR SOME LOW Z ABSORBERS. J. L. 
Bergsteinsson, L. B. Robinson, A. K. M. Siddiq, R. J. 
Horsley, and R. N. H. Haslam (Univ. of Saskatchewan, 
Saskatoon, Canada). Can. J. Phys. 36, 140-3(1958) Jan. 
X-ray attenuation coefficients have been measured 
with a view to ascertaining the magnitude of the nuclear 
contribution to the total absorption coefficient in the en- 
ergy range 10 to 25 Mev. The measurements have also 
yielded values of electronic x-ray absorption coefficients 
which may be usefully compared with theoretically pre- 
dicted values. This method involves the measurement of 
x-ray induced residual activity in various samples, with 
and without an absorber shielding them from the betatron 
beam, Measurements were made on water, Be, Al, and C. 
(A.C.) 


5715 
SCATTERING OF THERMAL NEUTRONS IN BERYLLIUM. 
R. C. Bhandari (Tata Inst. of Fundamental Research, 
Bombay, India), J. Nuclear Energy 6, 104-12(1957). 
Assuming a Debye frequency spectrum for beryllium 
and without making use of the incoherent approximation, 
the elastic and the one-phonon inelastic scattering and 
transport cross sections have been calculated as functions 
of neutron energy. The total calculated scattering cross 
section is in good agreement with the experimental values. 
The average logarithmic energy decrement ¢, and the 
mean energy-loss per collision have also been calculated 
48 functions of neutron energy and compared with the 
corresponding values obtained on the basis of the incoher- 
ent approximation by Kothari and Singwi. From the calcu- 
lated values of the transport cross section as a function of 
neutron energy, the mean value of the diffusion coefficient 
Dy, Corresponding to a Maxwell distribution for 300°K, is 
evaluated. For a beryllium density of 1.78 g/cm® the value 
obtained is 1.26 x 10° cm?/sec, which agrees to within 5 
— with the experimental value of Antonov et al. 


5716 
SAMPLE CALCULATIONS OF GAMMA-RAY PENETRA- 
TION INTO SHELTERS: CONTRIBUTIONS OF SKY SHINE 
AND ROOF CONTAMINATION. Martin J. Berger and 
James C. Lamkin. J. Research Natl. Bur. Standards 60, 
109-16 (1958) Feb. ie 
An approximate method is presented for calculating the 
penetration of gamma radiation in shelters. Sample calcu- 
lations, for an assumed source energy of 1 million electron 
volts, are given for the following problems: (1) Dose rate 
inside houses and underground shelters whose roofs are 
covered with radioactive fallout, and (2) dose rate in open 
holes due to reflected radiation (sky shine) from fallout 
contamination on the surrounding ground. A detailed ex- 
amination is made of the dependence of the dose rate in a 
shelter on the shape of the shelter, and on the position of 
the detector within the shelter. The estimated accuracy of 
the calculations is +30 percent. (auth) 


5717 
CRITICAL SCATTERING OF NEUTRONS FROM FERRO- 
MAGNETS. W. Marshall (Atomic Energy Research Estab- 
lishment, Harwell, Berks, Eng.). Nuovo cimento (10) 6, 
1183-5 (1957). 
The general theory of the critical scattering of neutrons 
has been developed by Van Hove who showed how the dif- 
ferential cross section was related to the pair distribution 
function, y, (0) = vos(s + 1)/4nr}_ 1/R exp [—K,R], where vo 
is the unit cell volume, r, some length ~ 1 A, and 1/K, 
correlation length going to infinity at the Curie tempera- 
ture. K, and r, can be calculated as functions of tempera- 
ture for any specific model using a modification of the 
Bethe- Peierls theory of order-disorder. (J.S.R.) 


5718 

RESONANCE SCATTERING OF SLOW NEUTRONS ON 
INDIUM. James A. Moore (Columbia Univ., New York 
and Brookhaven National Lab., Upton, N. Y.). Phys. 

Rev. 109, 417-24(1958) Jan. 15. 

~The scattering of slow neutrons by indium was observed 
by using a crystal spectrometer as a monoenergetic neu- 
tron source. Thin scattering samples were placed in the 
neutron beam with the plane of the samples at a small 
angle to the incident beam. The samples therefore 
appeared thick for the transmitted neutrons but thin for 
neutrons scattered at right angles to the direction of the 
incident beam. A measurement of the scattered and the 
transmitted neutrons gives o,/o,. The total cross sec- 
tion o, was also measured in the energy range from 0.3 to 
11 ev and the value of o, then computed. Both the total 
cross section and ¢,/7, results could be well matched to 
the Breit- Wigner formulas from 0.3 to 3 ev with the same 
set of parameters, assuming that the spin of the compound 
state in In'"* for the 1.456-ev level was 5. No determina- 
tion of the spin state of the compound nucleus could be 
made for higher levels. (auth) 


5719 
SELECTION RULES FOR PION PRODUCTION IN NUCLEON- 
ANTINUCLEON SCATTERING. Saul Barshay (Univ. of 
California, Berkeley). Phys. Rev. 109, 554-6(1958) Jan. 15. 
Selection rules governing the production of one and two 
pions in nucleon-antinucleon scattering are derived by 
utilizing conservation of the quantum numbers associated 
with the total angular momentum, the total isotopic spin, 
parity, the charge-conjugation operation, and the com- 
bined charge-conjugation, charge-symmetry operation. 
(auth) 


5720 


DISPERSION RELATIONS FOR SCATTERING IN THE 
PRESENCE OF A COULOMB FIELD. Geoffrey F. Chew 
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(Univ. of California, Berkeley) and H. Pierre Noyes (Univ. 
of California, Livermore). Phys. Rev. 109, 566-70(1958) 
Jan. 15. 

A dispersion relation is derived for short-range potential 
scattering in the presence of a Coulomb field, and on the 
basis of this result a conjecture is made as to the Coulomb 
modifications of the Goldberger relations for pion-nucleon 
scattering. The new relations contain in addition to Cou- 
lomb phase shifts only amplitudes that are directly meas- 
urable experimentally, the assumption of charge independ- 
ence not being required. Estimates are made to show that 
the Coulomb phases that appear explicitly are of no practi- 
cal importance. (auth) 

5721 

APPLICATION OF DISPERSION RELATIONS TO NEUTRON- 
ELECTRON INTERACTION. Katsumi Tanaka (Argonne 
National Lab., Lemont, Ill.). Phys. Rev. 109, 578-84 (1958) 
Jan. 15. 

The main part of the neutron-electron interaction is ac- 
counted for by the Foldy term (4.08 kev). The most recent 
experimental value is 4.165 kev. The static charge-cloud 
term obtained in Chew’s no-recoil theory which does not 
include the Foldy term, therefore, should contribute an 
interaction of a few hundred ev, whereas Salzman’s calcula- 
tion corresponding to f* = 0.08 would give ~ 10 kev, which is 
in serious disagreement with experiment. Treiman and 
Sachs found that the higher order corrections in the static 
model reduce the discrepancy by about 20%. A covariant 
calculation of the meson current part of the neutron-electron 
interaction was carried out using dispersion relations 
derived by Chew et a\. under the assumption that the 3,3) 
resonance dominates the dispersion integral. It is found 
that the recoil effe.-:s of the pe ation part reduce Salz- 
man’s perturbation result by 30%, and the higher order cor- 
rections including recoil reduce the perturbation result 
further by about 20%. The final result is 5.7 kev for f* = 
0.08. The contribution of the meson current to the anoma- 
lous magnetic moment of the nucleon is found to be 2.9 
nuclear magnetons for f* = 0.08. (uth) 

5722 

THE ELASTIC SCATTERING OF PROTONS BY CARBON, 
ALUMINUM, NICKEL, COPPER, ZINC, NIOBIUM, SILVER 
AND GOLD. G. W. Greenlees, L. Gioietta Kuo, and M. 
Petravic (Univ. of Brimingham, Eng.). Proc. Roy. Soc. 
(London) A243, 206-16(1957) Dec. 24. 

Absolute differential cross-sections have been meas- 
ured at 10° intervals for the elastic scattering of protons of 
energy 9.37 + 0.07 Mev from eight elements: C, Al, Ni, Cu, 
Zn, Nb, Ag, and Au. In addition, measurements have been 
made for Al at 9.06, 8.86, 8.61, and 8.11 Mev. The scatter- 
ing chamber permitted observations to be made in the 
angular range 15 to 165° (laboratory co-ordinates) and the 
scattered protons were detected using a CsI(T1) crystal 
and photomultiplier arrangement with an energy resolution 
of 3%. The estimated error of each differential cross- 
section given is + 3%. The angular distributions show char- 
acteristic maxima and minima and vary smoothly with 
target mass number and energy. (auth) 

5723 


THE SCATTERING OF 9.5 Mev PROTONS BY He, C, N, O, 
F, Ne, A, Kr AND Xe NUCLEI. W. M. Gibson (Queen’s 
Univ., Belfast), D. J. Prowse (Univ. of Bristol), and J. 
Rotblat (Medical Coll. of St. Bartholomew's Hosp., London). 
Proc. Roy. Soc. (London) A243, 237-51(1957) Dec. 24. 

A nuclear emulsion method for studying scattering and 
nuclear reactions of particles from the Nuffield cyclotron of 
the University of Birmingham, in gaseous targets, is pre- 
sented. This method has been developed from that de- 


scribed by Burrows, Powell & Rotblat (1951). The differey. 
tial cross-sections for elastic scattering of 9.5 Mev protons 
by He, C, N, O, F, Ne, A, Kr, and Xe have been me 

and the results for all except Kr and Xe are discussed jp 
terms of the optical model. Results for carbon obtained g 
four energies between 9.37 Mev and 9.58 Mev show marked 
dependence on energy. Differential cross-sections for jp. 
elastic scattering of 9.5 Mev protons from C, N, Ne, A, anj 
F are also presented and discussed. (auth) 


5724 
INELASTIC SCATTERING OF NUCLEONS BY LIGHT 
NUCLEI. Ryoichi Kajikawa and Wataro Watari 
(Hiroshima Univ.). Progr. Theoret. Phys. (Kyoto) 18, 
103-20(1957) Aug. 
Inelastic scattering of nucleons by light nuclei is ana- 
lyzed by adopting the direct interaction model. The inter- 
action between an incident nucleon and the target nucleus 
is taken into account by using the distorted wave method, 
As the interaction which causes inelastic excitation of the 
target nucleus, the two-body interaction between the incj- 
dent nucleon and the nucleons which are most loosely 
bound to the target nucleus is assumed. Calculations are 
made for C” and Mg™ nuclei as examples. It is shown 
that the results are very sensitive to the parameters that 
are involved in the calculation. Although the fine fit be- 
tween the calculated results and the experimental data is 
not intended here, some general features of them are 
compared in some detail. Some unknown factors which 
have not been taken into our consideration are also dis- 
cussed, (auth) 
5725 
INELASTIC SCATTERING OF NEUTRONS AND SURFACE 
DIRECT PROCESSES. Haruo Ui (Univ. of Tokyo, Meguro- 
ku). Progr. Theoret. Phys. (Kyoto) 18, 163-82(1957) Aug, 
In the case of inelastic scattering of neutrons in which 
the residual nucleus is left in a definite low-lying excited 
state, the surface direct processes through single particle 
excitation and through same sort of many particle excita- 
tions are formulated in a similar manner as in deuteron- 
stripping reaction, The distorted wave method is employed 
and its validity for the mentioned processes is discussed 
in some detail, The cross sections obtained are compared 
with that of another surface direct process accompanied 
by collective excitation and with that of the process 
through compound nucleus formation, It is shown that for 
intermediate and heavy nuclei (i) the collective excitation 
is much larger than the single particle excitation and (ii) 
the compound nucleus process is more important than the 
surface direct process in low energy region in which there 
are few open channels, while the latter is much larger than 
the former in higher energy region where many channels 
are open, (auth) 


5726 


FAST PARTICLE ABSORPTION CROSS SECTION OF 
SEMITRANSPARENT NUCLEI. S. I. Drozdov. Soviet 
Phys. (Doklady) 1, 37-40(1956). 

This paper was previously abstracted from the original 
language and appears in NSA, Vol. 10, as abstract No. 
7029. 


5727 


THE APPLICATION OF FERMI’S EQUATION TO THE 
POLARIZATION OF SCATTERED FAST NUCLEONS. 
I, L. Levintov (Academy of Sciences, USSR.). Soviet 


Phys. (Doklady) 1, 175-9(1956) Mar.- Apr. 


This paper was previously abstracted from the original 
language and appears in NSA, Vol. 10, as abstract No, 
9710. 
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5728 

qHE DIFFRACTIVE SCATTERING OF FAST DEUTERONS. 
4. 1. Akhiezer and A. G. Sitenko (Academy of Sciences, 
yssR.) and A. M. Gorkii (Kharkov State Univ.). Soviet 

Phys. (Doklady) 1, 180-3(1956) Mar.-Apr. 

“This paper was previously abstracted from the original 
language and appears in NSA, Vol. 10, as abstract No. 9653. 


5729 

APPLICATION OF THE DETAILED BALANCING RATIO 
21913 =1TOAN ION BEAM OF FIXED 
COMPOSITION. M. I. Korsunskii, Kh. L. Leviant, and 

L. L Pivovar (Kharkov Polytechnical Inst.). Soviet Phys. 
(Doklady) 1, 206-8(1956) Mar.-Apr. 

When an ion beam passes through matter, charge ex- 
change occurs between the ions and the atoms of the 
medium. At sufficiently large thicknesses of the matter, 
the direct charge exchange and the reverse charge exchange 
will be in equilibrium. As the relation between the direct 
cross section and the reverse cross sections is undeter- 
mined, an attempt was made to determine whether 

123731 /721%32013) = 1 is also satisfied by cross sections 
for charge exchange between ion beams and matter at room 
temperature. From published data on the change of com- 
position of a beam of singly charged nitrogen ions with 
energies from 400 to 1100 kev during passage through 
various layers of air, the direct cross sections and the 
stationary ratios of the ions of different charges were 
calculated. The detailed balancing ratio was satisfied with 
sufficient accuracy. (J.S.R.) 


BREMSSTRAHLUNG AND PAIR PRODUCTION AT HIGH 
ENERGIES IN CONDENSED MEDIA, A. B. Migdal. 
Soviet Phys. JETP 5, 527-36(1957) Nov. 

The effect of multiple scattering on bremsstrahlung and 
pair production is considered. The probability of these 
processes decreases appreciably at energies ~10"ev. The 
computation is carried out with the aid of the density 
matrix. Equations are derived for the probability of pair 
production and bremsstrahlung per unit path for electrons 
and quanta of arbitrary energy. (auth) 

5731 

EFFECT OF THE DIFFUSENESS OF THE NUCLEAR 
BOUNDARY ON NEUTRON SCATTERING. V. N. Gribov. 
Soviet Phys. JETP 5, 537-41(1957) Nov. 

It is shown that the scattering amplitude for a potential 
with a diffuse boundary whose width is small compared 
with the wavelength of the incident particle can be ex- 
pressed in terms of the phase shifts for scattering by a 
rectangular potential of a smaller radius and three numer- 
ical parameters which determine the shape of the potential. 
The parameters have been computed for potential and the 
scattering amplitude has been determined. The problem of 
passage through a barrier whose width is small compared 
with the wavelength of the incident particle is also con- 
sidered. (auth) 

5732 


ASYMPTOTIC MESON-MESON SCATTERING THEORY. 
I. T, Diatlov, V. V. Sudakov, and K. A. Ter-Martirosian. 
Soviet Phys. JETP 5, 631-42(1957) Nov. 

An asymptotic expression for the scattering amplitude 
for meson-meson interaction has been obtained from a 
theory of the Landau, Abrikosov, and Khalatnikov type by 
summation of an infinite number of graphs of a certain 
class. The problem reduces to an integral equation of a 
simple type, which can be solved exactly. (auth) 

5733 


DIFFRACTION SCATTERING OF FAST DEUTERONS BY 
NUCLEI. A. I. Akhiezer and A. G. Sitenko (Academy of 


Sciences, Ukrainian SSR.). Soviet Phys. JETP 5, 652-60 
(1957) Nov. 

The cross section for elastic scattering and the cross 
section for diffraction splitting of fast deuterons by com- 
pletely black nuclei are determined. The energy distribu- 
tion of the disintegration products is found. The cross 
section for splitting of a fast deuteron by a completely 
black nucleus is claculated, taking the diffraction and 
Coulomb interactions into account. Expressions are ob- 
tained for the cross sections for elastic deuteron scatter- 
ing and splitting, taking into account the semi-transparency 
of the nucleus. (auth) 
5734 


ENERGY LOSS OF A CHARGED PARTICLE PASSING 
THROUGH A LAMINAR DIELECTRIC. I. Ia. B. Fainberg 
and N. A. Khizhniak (Academy of Sciences, Ukrainian SSR.). 
Soviet Phys. JETP 5, 720-9(1957) Nov. 

The energy losses of a uniformly moving charged par- 
ticle in a laminar dielectric are considered. A general ex- 
pression is obtained for the losses in the case in which the 
particle moves in an unbounded laminar medium or in a 
wave guide filled with a laminar dielectric. The polariza- 
tion losses are studied in detail. An expression is derived 
for the spectral distribution of the parametric Cherenkov 
radiation. The Cherenkov radiation in the case of thin 
layers is studied. It is shown that division of the dielectric 
into layers leads to an increase of the intensity of the 
Cherenkov radiation. The Cherenkov radiation in a thin- 
layered plasma is considered. (auth) 

5735 

IONIZATION LOSSES OF HIGH-ENERGY HEAVY PAR- 
TICLES. P. V. Vavilov. Soviet Phys. JETP 5, 749-51 
(1957) Nov. 

Analysis and rigorous solution of the problem of ioniza- 
tion losses of heavy particles in ‘‘thin absorbers,’ i.e., 
absorbers in which the ionization losses are much smaller 
than the initial energy of the particles. (auth) 


Radiation Effects 


5736 HW-51249 
General Electric Co. Hanford Atomic Products 

Operation, Richland, Wash. 

IRRADIATION TESTING FACILITIES AT THE HANFORD 
ATOMIC PRODUCTS OPERATION. A. G. Blasewitz. 

May 22, 1957. 15p. Contract [W-31-109-Eng-52]. $3.30 
(ph OTS); $2.40(mf OTS). 

A wide range of irradiation testing facilities and serv- 
ices are present at the Hanford Atomic Products Operation, 
A number of these facilities are described as a means of 
illustrating the testing equipment and techniques which are 
currently in use. (auth) 


5737 NAA-SR-2062 

Atomics International Div., North American Aviation, Inc., 
Canoga Park, Calif. 

DEFECT PRODUCTION AND MIGRATION IN COPPER 

AND NICKEL. A. Sosin and C. J. Meechan. Nov. 15, 

1957. 2ip. Contract AT-11-1-GEN-8. $0.75(OTS). 

The recovery of electrical resistivity change of high 
purity Cu, Ni, and Au was studied over a wide temperature 
range from 4.2 to 870°K following electron irradiation and 
cold-work. The following was observed: (1) The electron 
damage rates for samples simultaneously irradiated below 
15°K were 10.6 x 10~*" ohm-cm per electron/cm? in Ni 
and 3.6 x 10~*" ohm-cm per electron/em* in Cu. (2) Copper, 
Ni, and Au pulled at 4.2°K have similar recovery char- 
acteristics up to 100°K, showing no sharp recovery stage. 
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(3) Copper and Ni irradiated by electrons near liquid air 
temperature show a sharp recovery stage at 25°C in Cu 
and 125°C in Ni. These temperatures are equivalent on a 
reduced temperature scale using the melting temperatures 
as reference points. (4) Nickel cold worked at room tem- 
perature shows three recovery stages: Stage III at 80°C, 
Stage IV at 275°C, and Stage V beginning at 400°C. The 
similarities between Cu and Ni in these recovery stages 
are striking and allow one to make assignments for defect 
migration in both metals in corresponding temperature 
ranges. (auth) 

5738 NARF-58-2T 

Convair, Fort Worth, Tex. 

EFFECTS OF REACTOR RADIATION ON THE ELECTRI- 
CAL PROPERTIES OF ELECTRONIC COMPONENTS. 
PART Ill. BATTERIES AND STANDARD CELLS. J. W. 
Kunzman, Jr. Jan. 17, 1958. 22p. Project 6(1-9964). 
Contract AF33(600)-32054. (MR-N-178). 

A number of batteries and standard cells were irradi- 
ated using the Ground Test Reactor (GTR) at Convair- 
Fort Worth, The integrated fluxes received by the compo- 
nents were of the order of 10" fast neutron/cm? and 10'° 
gamma rays/cm*, The terminal voltage of each test 
specimen was measured prior to, during, and following the 
irradiation. With the exception of the Mallory BC-3 bias 
cells, the internal resistance of all batteries was also. 
determined. In general, no radiation damage was detected 
in this test. The observed differences in the measure- 
ments can be explained by the experimental variations. 
(auth) 


5739 SC-4046(M)(Add, 2) 

[Sandia Corp., Albuquerque, N. Mex.]. 

UNCLASSIFIED PORTION OF RADIATION EFFECTS 
BIBLIOGRAPHY. Addendum 2. June 1, 1957. 8p. 
Contract [AT(29-1)789]. $1.80(ph OTS); $1.80(mf OTS). 


5740 SC-4046(M)(Add. 3) 

[Sandia Corp., Albuquerque, N. Mex.]. 

UNCLASSIFIED PORTION OF RADIATION EFFECTS 
BIBLIOGRAPHY. Addendum 3. Aug. 1, 1957. 6p. Con- 
tract [AT(29-1)-789]. $1.80(ph OTS); $1.80(mf OTS). 


5741 SC-4046(M)(Add. 4) 

[Sandia Corp., Albuquerque, N. Mex.]. 

UNCLASSIFIED PORTION OF RADIATION EFFECTS 
BIBLIOGRAPHY. Addendum 4. Sept. 1, 1957. 8p. Con- 
tract [AT(29-1)-789]. $1.80(ph OTS); $1.80(mf OTS). 


5742 SC-4046(M)(Add. 5) 

[Sandia Corp., Albuquerque, N. Mex.]. 
UNCLASSIFIED PORTION OF RADIATION EFFECTS 
BIBLIOGRAPHY. Addendum 5. Dec. 1, 1957. 7p. 
$1.80(ph OTS); $1.80(mf OTS). 


5743 

THE LUMINESCENCE RESPONSE OF PHOSPHORS TO 
LOW ENERGY ION BOMBARDMENT. C. F. Eve and H. E. 
Duckworth (McMaster Univ., Hamilton, Ont., Canada). 
Can. J. Phys. 36, 104-16(1958) Jan. 

The luminescence response of samples of ZnS: Ag and 
Zn,SiQ, : Mn to bombardment with various ions was deter- 
mined as a function of the ion energy. For ZnS: Ag, within 
the range of ion energies studied (E < 25 kev), the lumines- 
cence response, L, is related to the ion energy, E, accord- 
ing to L « (E—E,)". Ey is a threshold energy which is not 
a very sensitive function of ion mass. For Zn,SiQ,: Mn no 
threshold energy was observed except in the case of Li'* 
ions, the lightest ions used with this phosphor. The experi- 
mental results for ZnS: Ag appear to be consistent with a 
theory in which it is assumed that the bombarding particles 


penetrate the phosphor as neutral atoms and produce 
luminescence by electronic excitation of the lattice atoms 
due to small impact parameter collisions. (auth) __. < 
5744 
THE EFFECT OF FAST NEUTRON IRRADIATION ON Tip 
RECOMBINATION OF ELECTRONS AND HOLES IN.GER- 
MANIUM CRYSTALS. _V. S. Vavilov, A. V. Spitsyn, L, §, 
Smirnov, and M. V. Chikichev (Academy of Sciences, 
USSR.). Soviet es JETP 5, 579-82(1957) Nov. 

It is found that irradiation of germanium crystals with 
fast neutrons leads to an increase of the rate of volume 
recombination. The probability of recombination trapping 
of charge carriers by defects which appear as a result of 
irradiation is estimated. The strong effect of neutron 


‘irradiation on the lifetime of carriers can be used to re- 
. cord and meagure integral fluxes of fast neutrons. (auth) 


5745 


THE EFFECT OF NEUTRON IRRADIATION ON THE COM- 
PRESSIBILITY. OF METALS. A. IL. Likhter and A. L. Kiko 
(Academy of Sciences, USSR.). Soviet Phys. JETP 5, 772-4 
(1957) Nov. 

The effect of fast neutron irradiation in a nuclear reactor 
on the compressibility of Al and Mg was studied. I was 
found that irradiation has no effect on the compressibility 
to the accuracy of the measurements (about 5%). (J.8.R) 


Radioactivity 


5746 ANL-5808 

Argonne National Lab., Lemont, Il. 

ENVIRONMENTAL RADIOACTIVITY AT ARGONNE 
NATIONAL LABORATORY. Report for the Year 1956. J. 
Sedlet. Jan. 1958. 37p. Contract W-31-109-eng-38. 
$1.25 (OTS). 

Concentrations of radioactivity in several types of 
samples obtained from the ANL site and from locations 
approximately 10, 25, and 100 miles from the Laboratory 
are given. Since ANL waste water is discharged into 
Sawmill Creek, which in turn empties into the Des Plaines 
River, special emphasis was placed on sampling these 
streams. Most of the results were obtained by counting the 
total alpha and beta activities after suitable preparation of 
the samples. Some of the samples were also analyzed for 
specific elements and nuclides. The average total activi- 
ties in water, bottom silt, surface soil, and plants during 
1956 are shown. The average activities in these types of 
samples from 1952 through 1956 are compared. (J.S.R.) 


5747 BAC-TM-342-1-1 
Bendix Aviation Corp. Research Labs., [Detroit]. 
SPECIFIC ACTIVITY OF PILE-PRODUCED RADIO- 
ISOTOPES. Calvin C. Silverstein. July 23, 1954. 27p. 
Dimensionless equations are derived for the specific 
activity developed in a target material exposed to neutron 
flux in a nuclear reactor. The equations are derived for te 
cases of irradiation at a constant neutron flux and at a 
constant reactor power level. The variation of dimension- 
less specific activity with dimensionless time is shown to 
depend on from one to three dimensionless parameters, 
whose values are determined by pertinent physical con- 
stants of the target material and the reactor. To indicate 
how the specific activity is affected by these parameters 
the results obtained are plotted in three sets of graphs. 
On the basis of these graphs conclusions are drawn con- 
cerning the general behavicr of target materials subjected 
to an activating neutron flux. (auth) 
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5748 WADC-TR-57-498 
wright Air Development Center, Wright-Patterson AFB, 
Ohio and Air Force Inst. of Tech., Wright-Patterson 
AFB, Ohio. 
DESIGN AND USE OF A 23,000 CURIE COBALT-60 
FACILITY. [Period covered] July 1953 through March 
197, Marvin C. Atkins, Kurt Wolfsberg, William N. 
lorentz, and Donald R. Smith. Aug. 27, 1957. 101p. 
Project title: MATERIALS ANALYSIS AND EVALUATION 
TECHNIQUES. Task Title: EFFECTS OF NJCLEAR 
RADIATIONS ON MATERIALS AND PROCESSES, (AD- 
42157). 
Atwo-chambered hot cell has been designed, built, and 
ysed, The hot cell is suitable for radioactive materials 
testing, hot chemistry, or handling of radiation sources, 
423,000 curie cobalt-60 source has been assembled and 
is being used for materials irradiations, The source in its 
normal form is 11.6 inch I. D. X inches long. The activity 
of each of the 2450 slugs comprising the source was 
individually calibrated. Slugs of different activities were 
arranged to give the desired flux distribution inside the 
cylindrical source. Dose rates in and around the source 
have been measured with an ion chamber and glass 
dosimeters. An engineering approach to design of radiation 
sources has been formulated and tested with the 23,000 
curie source. The report includes a complete description 
of the hot cell, design and assembly of the source, dosime- 
try methods, and mathematical design of cylindrical 
sources, (auth) 


5749 

EVIDENCE FOR THE FORMATION OF LONG-LIVED Bi” 
BY THE (n,2n) REACTION ON BISMUTH. J. C. Roy, T. A. 
Eastwood, and R. C. Hawkings (Atomic Energy of Canada 
ltd., Chalk River, Ont.). Can. J. Phys. 36, 18-24(1958) 
Jan. 
Long-lived Bi™* has been observed through its decay by 
electron capture to the first excited state of Pb™* at 2.61 
Mey. It has been produced by the (n,2n) reaction on Bi”®* 
in the NRX reactor. The half life of Bi** has been esti- 
mated to be 3 x 10‘ years, with an uncertainty of a factor 
of about 2. (auth) 


MASS ASSIGNMENT OF THE 1.8 HOUR YTTERBIUM 
ACTIVITY. R. H. Betts, Olive F. Dahlinger, and Donna M. 
Munro (Atomic Energy of Canada Ltd., Chalk River, Ont.). 
Can. J. Phys. 36, 73-81(1958) Jan. 

The rate of growth of Lu'™ into neutron-irradiated 
ytterbium has been measured by radioassay of lutetium 
fractions separated by ion-exchange techniques. Such 
measurements show the parent of Lu'™ to be the 1.8 hour 
Yb; this latter nuclide is therefore Yb'". Confirmatory 
values of 3.71 + 0.04 hours and 6.75 + 0.05 days have been 
obtained for the half lives of Lu'*™ and Lu'™. (auth) 

5751 

MEASUREMENT OF ARTIFICIAL RADIOACTIVITY IN THE 
ATMOSPHERE AT OTTAWA, CANADA. F. Terentiuk 
(National Research Council, Ottawa, Canada). Can. J. 

Phys. 36, 136-9(1958) Jan. 

in recent years there has been considerable interest in 
the artificial radioactivity in the atmosphere originating 
from atomic and thermonuclear explosions. For the past 
year daily measurements of radioactivity have been made 
at Ottawa. The sampling times corresponded to air volumes 
of 425 cubic metric and 2000 cubic meters, respectively. 
Filters were kept for a period of 3 days before measure- 
ments were made in order to permit natural activity re- 
sulting from daughter products of radon and thoron to de- 
cay to a negligible value. Measurements of the gross beta 


activity from the filters were made directly with end- 
window Geiger tubes. Filters showing considerable initial 
radioactivity were measured at intervals of a few days in 
order to obtain the rate of decay of the activity. I was 
hoped that the data obtained would make it possible to 

fix the date of the explosion responsible for the filter 
activity but the fixing of dates was very uncertain. (A.C.) 
5752 

A SEARCH FOR a-PARTICLES FROM THE DECAY OF 
Bi™, APPENDIX I. ENERGY VALUES FOR REAC- 
TION-CYCLE CALCULATIONS. E. P. Hincks and C. H. 
Millar. APPENDIX Il. THE EXPECTED a-HALF-LIFE 
OF G.C. Hanna. Can, J. Phys, 36, 231-51 (1958) 
Feb. 

A search for a particles from Bi™® has been carried out 
in ford C-2 bismuth-loaded nuclear emulsions maintained 
at 5°C for 3 years before development. Contrary to the 
findings of Faraggi and Berthelot (1951), Riezler and 
Porschen (1952), and Porschen and Riezler (1956), no evi- 
dence was obtained of a particles in the 3- Mev region 
which could be unambiguously attributed to bismuth, the 
experimental lower limit for the half life thus determined 
being T,, = 2 x 10"8 years. A detailed study of the energy 
available for the a disintegration of Bi*®® by the method of 
reaction cycles gives a value of 2.93 + 0.11 Mev. For this 
disintegration energy the half life of Bi*® predicted on the 
basis of a-decay theory and systematics is between 5 x 
10” and 5 x 10” years. (auth) 

5753 


POLARIZATION OF ELECTRONS IN FORBIDDEN £- 
DECAY. G. E. Lee-Whiting (Atomic Energy of Canada, 
Ltd., Chalk River, Ontario). Can. J. Phys. 36, 252-3(1958) 
Feb. 
An expression for the longitudinal polarization of the 
electrons from a randomly oriented source is given. 
(L.T.W.) 


5754 

THE STUDY OF DECAY IN Ho". Djelepov, O. E. 
Kraft, and B. K. Preobrajenskii. (Lomonosov Moscow 
State Univ.). Doklady Akad. Nauk S.8.S.R. 116, 581-3(1957) 
Oct. 1. (In Russian) 

A triple-focusing spectrometer was used in studies of 
Holmium fraction yielded from a Ta target bombarded by 
660-Mev protons. Conversion lines of Ho electron spectra 
were found in transition energies of 197 + 5, 287 + 10, 545 + 
20, 652 + 20, 730 + 20, 874 + 25, 974 + 25, and 1315 + 30 kev. 
The half life for these lines was found to be within 4.5 to 6 
hr. Measurements of Ho" positron spectra showed a com- 
plex curve which was used in plotting the curie diagram of 
Ho g spectra. The diagram indicates four component 
energies of 1900 + 100, 970 + 30, 570 + 20, and 300 + 50 kev 
with relative intensities of 0.14: 0.26:1:0.47. The half life 
for all component spectra observed for 30 hr was 5.6 + 0.7 
hr. (R.V.J.) 


RADIATION INSTABILITY IN NUCLEAR MAGNETIC 
RESONANCE EXPERIMENTS. K. V. Vladimirsky (P. N. 
Lebedev Inst. of Physics of the Academy of Sciences of 
USSR, Moscow). Nuclear Instr. 1, 329-30(1957) Dec. 

5756 

BREMSSTRAHLUNG CROSS-SECTION MEASUREMENTS 
FOR 50-kev ELECTRONS. J. W. Motz and R. C. Placious 
(National Brueau of Standards, Washington). Phys. Rev. 
109, 235-42(1958) Jan. 15. 

~The dependence of the bremsstrahlung differential cross 
section on photon energy and angle for 50-kev electrons 
(By © 0.4) incident on a 10-yg/cm’ gold target and a 17- 


PHYSICS 
; 
Piet 
=a" 
rts 
5 
ty 
5750 
3 
5755 
th 
e an 
"3 
: 
ed 
: 
: 4 ral 


652 NUCLEAR SCIENCE ABSTRACTS 


ug/cm? aluminum target has been determined from meas- 
urements made with a scintillation spectrometer at angles 
ranging from 10 to 140 degrees. The experimental results 
are compared with the Sommerfeld-Kirkpatrick-Wiedmann 
cross sections multiplied by the relativistic correction 
factor (1—B,) cosé)* For high photon energies (45 kev), 
the experimental results show good agreement with the 
theory at the peak intensity angles, approximately 50 and 
60 degrees for gold and aluminum, respectively, but at the 
extreme angles there are differences of about 50% with 

the theory. For low photon energies (10 kev), discrepancies 
with the theory also increase at the extreme angles, with 
maximum differences of about 30% for aluminum and 40% 
for gold. Good agreement is obtained between theory and 
experiment over the whole angular range for 45-kev photons 
emitted from the aluminum target, when rough estimates of 
retardation and screening effects are also included in the 
theory. The experimental values for the Heitler parameter, 
rag /%, are 5.5 + 0.6 and 6.7 + 0.7 for aluminum and gold, 
respectively, compared to the theoretical value (including 
the above relativistic correction factor) of approximately 
6.9 for both aluminum and gold. (auth) 


5757 

ABSOLUTE ENERGY MEASUREMENT OF ALPHA PAR- 
TICLES FROM Po*. F. A. White, F. M. Rourke, J. C. 
Sheffield, and R. P. Schuman (Knolls Atomic Power Lab., 
Schenectady, N. Y.). and J. R. Huizenga (Argonne National 
Lab., Lemont, Ill.). Phys. Rev. 109, 437-42(1958) Jan. 15. 

The absolute alpha energy of Po™™ alpha particles was 
measured by a 180° magnetic spectrometer. The value 
obtained was 5.3054 + 0.0010 Mev (absolute volts). Meas- 
urement of the energy (Q») of the alpha particles from 
Cm*™ jeading to the ground state of Pu” was made rela- 
tive to the energy of the Po*” alpha particles. A value of 
5.8025 + 0.002 Mev was obtained for this Cm™ a, energy. 
The energy difference between the ground state transition 
@y and the transition a, to the first excited level of Pu” 
from Cm*™ was found to be 43.5 + 1 kev. (auth) 

5758 

ENERGY LEVELS OF POLONIUM-210. R. W. Hoff and 
J. M. Hollander (Univ. of California, Livermore and 
Berkeley). Phys. Rev. 109, 447-56(1958) Jan. 15. 

The energy levels of Po" have been studied as popu- 
lated by the electron-capture decay of At?", An experi- 
mental level scheme has been constructed by using data 
obtained from conversion electron and gamma-ray meas- 
urements made with beta-ray and scintillation spectrome- 
ters and coincidence counting techniques. A theory of the 
energy levels of Po*” has been developed using the method 
of Pryce to predict the levels of a nucleus containing two 
odd protons beyond the double-closed shell from the ex- 
perimentally known levels of Bi*”, the nucleus containing 
a single odd proton beyond the closed shell. Certain fea- 
tures of the theoretically predicted level scheme and the 
experimental level scheme show reasonable agreement, 
The spin assignment for At?” has been discussed with 
respect to the log ft values for its electron capture decay. 
(auth) 

5759 

BETA-GAMMA CIRCULAR POLARIZATION CORRELA- 
TION EXPERIMENTS. F. Boehm and A. H. Wapstra 
(California Institute of Tech., Pasadena). Phys. Rev. 109, 
456-61(1958) Jan. 15. ae 

A circular polarization analyzer for y rays is described. 
Measurements on circular polarization of bremsstrahlung 
due to B particles from P* and Tm'™ agree with previous 
and concurrent measurements and, together with Co™ 
circular polarization correlation studies, establish a check 
on the calculated calibration curve of the analyzer. The 


‘601-3(1957) Nov. 


8-y circular polarization correlation was studied in the 
following allowed j-j transitions: Na™, sc“, 
Co™., The result for Sc“ indicates the presence of a 
interference between Gamow-Teller and Fermi c 

The £ interaction, therefore, should contain a combinatigy 
of S and T, or (and) V and A, interactions with small or » 
phase differenee between the interaction constants, If on 
assumes maximum interference, our experiments give 
information on the ratio of Gamow-Teller to Fermi inter 
action, The once-forbidden transition Au’ gives the max} 
mum possible asymmetry. All results are in agreement 
with the 2-component neutrino theory and the assumption 
of V, A, or alternatively S, T, P interaction. (auth) 


Rare Earths and Rare-earth Compounds 


Refer also to abstract 5771. 


5760 

SUPERCONDUCTIVITY OF LANTHANUM AND SOME 
LANTHANUM ALLOYS. G. S. Anderson, S. Legvold, and 
F. H. Spedding (lowa State College, Ames). Phys. Rey. 
109, 243-7(1958) Jan. 15. 
~~ Superconductivity has been observed for two structures 
of lanthanum. A close-packed hexagonal structure was 
found to have a transition temperature near 5.0°K and the 
face-centered cubic structure had a transition temperature 
of 5.95°K. The initial slope of the H--T curve for the face- 
centered cubic structure was 550 oe/deg. The transition 
temperature decreased with decreasing lanthanum content 
for the La—Y and La—Lu alloys studied. (auth) 

5761 

FINE AND HYPERFINE STRUCTURE OF PARAMAG- 
NETIC RESONANCE IN BIVALENT EUROPIUM. A. A, 
Manenkov and A. M. Prokhorov (Academy of Sciences, 
USSR.). Soviet Phys. (Doklady) 1, 196-8(1956) Mar-Apr. 
5762 


PARAMAGNETIC ABSORPTION AT HIGH FREQUENCIES 
IN GADOLINIUM SALTS IN PARALLEL FIELDS, A. L 
Kurushin (Molotov State Univ.). Soviet Phys. JETP 5, 


Measurements were carried out at room temperature @ 
the dependence of paramagnetic absorption on the intensily 
of a stationary field parallel to a high frequency (y = 9.37%: 
10° cps) field. The experimental absorption curves are if 
good agreement with Shaposhnikov’s spin absorption theor. 
This made it possible to determine the internal field con- 
stant and the isothermal spin relaxation time for several 
gadolinium salts, and to determine in absolute units the 
absorption coefficient of Gd,(SO,); - 8H,O as a function of 
the intensity of the stationary field. (auth) 


Shielding 


5763 AECU-3510 

Michigan. Univ., Ann Arbor. Engineering Research Inst 
PROCEDURES FOR SHIELDING CALCULATIONS. Tech 
nical Report No. 1. R. Dennis, S. N. Purohit, and L, E. 
Brownell. Jan. 1957. 112p. Contract AT(11-1)-162, 
(ERI-1943-8-86-T). 

The shielding of nuclear radiation facilities is studied. 
Gamma-radiation shielding and the concept of the ‘build 
up factor’’ are discussed in detail. As an illustration, the 
analysis of the heterogeneous gamma-radiation spectrum 
from the MTR fuel element from the point of view of 
shielding is given. The analytical expression for the built 
up factor, as obtained by Taylor, was used in the above 
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gmlysis. The problems involved in shielding a nuclear 
reactor are discussed, A sample calculation of the shield- 
ing of @ nuclear reactor is given. Graphs for determining 
the standard integrals involved in calculating the radiation 
flux for standard geometries and an extensive bibliography 
are included. (auth) 

5764 AECU-3617 

Georgia Inst. of Tech., Atlanta. School of Civil 

Engineering. 

THE PHYSICAL PROPERTIES OF BARYTES-COLEMAN- 
[TE CONCRETE AND BARYTES—COLEMANITE-— WATER 
MIXTURES. Harry Charles Saxe. Feb. 1955. 59p. For 
(ak Ridge National Lab. Contract W-7405-eng-26, Sub- 
contract No. 715. $9.30(ph OTS); $3.60(mf OTS). 

This report is divided into two distinct parts, namely: 
Part I, Physical Properties of Barytes—Colemanite 
Concrete, and Part II, Physical Properties of Barytes— 
Colemanite— Water Mixtures. Part I contains a detailed 
study of the effects of colemanite admixture upon the 
setting and strength characteristics of barytes concrete 
for nuclear shielding purposes. Two grades of colemanite 
ore were used in the study, each mainly differing in grain 
size distribution, The initial study, performed on the finer 
graded colemanite, indicated that serious deleterious 
effects upon the setting and strength characteristics of the 
concrete were experienced, unless some type of accelera- 
tor was used in conjunction with the mix. Later studies, 
however, indicated an absence of these deleterious effects 
ifa coarser graded colemanite was utilized, The study in- 
cludes recommendations as to batch proportions, and 
types of accelerators to utilize, and also contains data as 
to the strength and densities obtainable using these mix- 
tures. Part II is devoted to a study of the properties of 
compacted barytes-colemanite-water mixtures as a 
substitute for barytes-concrete shielding. The work in- 
cludes recommendations regarding the optimum unit 
weights obtainable, the desired batch pruportions for opti- 
mum conditions, and the mixing and compaction procedure 
to be followed. It also includes estimates of the angle of 
internal friction g, and the angle of wall friction upon 
carbon steel plate g’, to be used in calculation of lateral 
thrusts exerted by the confined material using Janssen’s 
Formula, (auth) 


5765 APAE-3(Del.) 
Alco Products, Inc., Schenectady, N. Y. 
SHIELDING REQUIREMENTS FOR THE ARMY PACKAGE 
POWER REACTOR. J. L. Meem and F. B. Fairbanks. 
May 1, 1956. Decl. with deletions May 7, 1957. 70p. 
Contract AT-(11-1)-318. $10.80(ph OTS); $3.90(mf OTS). 
The design, selection, and calculation of the Army 
Package Power Reactor shielding are described. The 
APPR-1, a prototype of a package reactor for remote 
locations, has a primary shield of Fe and water. This 
shield has been adopted to permit fast erection and to 
provide low transported weight. Economically, including 
transportation cost, the Fe—water shield is better than a 
Pb-water shield and is competitive with a concrete shield 
for a remote site. Because of its location at Fort Belvoir, 
Va., the shielding requirements for the APPR-1 are 
considerably more stringent than those for a reactor at a 
remote base. Since the secondary shielding which sur- 
Tounds the entire primary system must provide protection 
for personnel at any location outside the vapor container, 
concrete is provided for this need. (auth) 


5766 CF-58-1-102 

Oak Ridge National Lab., Tenn. 

PROPOSED CALCULATIONAL PROCEDURE FOR THE 
ORR REACTOR BEAM-HOLE SHIELDING. §. K. Penny. 


Jan. 28, 1958. 6p. Contract [W-7405-eng-26]. $1.80 
(ph OTS); $1.80(mf OTS). 

The equations, numerical values, and results of the 
calculation are given. The assumptions involved and the 
known uncertainties are listed. (M.H.R.) 


5767 

ROENTGEN OR GAMMA RAY SHIELDING IN RADIATION 
PROTECTION. Aaron P. Sanders (Duke Univ., Durham, 
N. C.). Am. J. Roentgenol. Radium Therapy Nuclear Med. 
79, 532-6(1958) Mar. 


Spectroscopy 


5768 AFOSR-TN-58-30 
Yale Univ., New Haven. 
THEORY OF THE ISOTOPE SHIFT. G. Breit. Jan. 9, 
1958, 40p. Contract AF18(600)-771. (AD-148069). 
Existing theories of the spectroscopic isotope shift are 
reviewed and the assumptions made in them are examined. 
In the early development of nuclear physics the existence of 
agreement as to order of magnitude between expectation 
and experiment was of interest in corroborating general 
views regarding nuclear structure. Later more difficult 
attempts to obtain quantitative agreement naturally suffer 
from arbitrariness in the assumptions regarding the effect 
on the nuclear charge distribution of adding a neutron to 
those already present, There is no doubt regarding the 
correlation between the variations of the intrinsic quad- 
rupole moment of the collective model and the magnitude of 
the isotope shifts but the quantitative aspects of this 
interpretation are not settled. Similarly it is not clear 
which of the various proposals for the understanding of 
even-odd staggering has the closest bearing on the ob- 
served phenomenon and the smallness of the isotope shift 
in comparison with expectation on the incompressible fluid 
model with the A* proportionality of the nuclear radius is 
understood only qualitatively. There appears to be no 
reason for believing however that the observed facts will 
not agree with currently accepted models of nuclear 
structure when these are developed to the point of making 
it possible to perform the necessary calculations. The 
main reason for the difficulty in providing a quantitatively 
reliable treatment is the extreme smallness of the change 
in nuclear charge distribution which often corresponds in 
order of magnitude to a change in the nuclear radius by 
1/600 of its value. (auth) 


5769 

PARAMAGNETIC AND OPTICAL SPECTRA OF DIVALENT 
NICKEL IN CUBIC CRYSTALLINE FIELDS. W. Low (Univ. 
of Chicago, Ill. and Hebrew Univ., Jerusalem, Israel). 
Phys. Rev. 109, 247-55(1958) Jan. 15. 

The paramagnetic resonance spectrum of divalent nickel 
in cubic MgO was investigated. The spectrum is isotropic 
with one line at g = 2.227 + 0.002. Eight optical absorption 
lines at 86,000, 13,400, 14,800, 21,550, 24,500, 25,950, 
28,300, and 34,500 cm‘ were detected. These absorption 
lines are interpreted as transitions between the singlet 
ground state and all possible Stark levels of the F, P, D, 
and G levels. Agreement is obtained to within 300 cm™' by 
using crystalline field theory, with parameters Dg = 860 
cem™', Ep = 13,000 Ep= 10,900 Eg = 19,600 
cm”, and A (the spin-orbit coupling constant) = —245 cm™'. 
The significance of the reduced values of the energy levels 
and the spin-orbit coupling constant is discussed. (auth) 


5770 


PARAMAGNETIC AND OPTICAL SPECTRA OF DIVALENT 
COBALT IN CUBIC CRYSTALLINE FIELDS. W. Low 
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(Hebrew Univ., Jerusalem, Israel). Phys. Rev. 109, 256- 
65(1958) Jan, 15. ac 

The optical and paramagnetic resonance spectra of 
divalent cobalt in MgO single crystals are reported. The 
optical spectrum consists of stronger lines which corre- 
spond to transitions between Stark levels of the same 
multiplicities and weak intercombination lines. If the 
Slater integrals are taken as free parameters then in the 
intermediate coupling scheme good agreement is obtained 
between the observed and calculated spectrum with Dq = 
960 cm™'. The Slater integrals are reduced by about 8 to 
10% from those of the free ion, The paramagnetic reso- 
nance spectrum shows one electronic isotropic trancition 
consisting of eight hyperfine lines at g = 4,278, + 0.001 
and A = (97.7, + 0.2) x 10™ cm™', The interpretation of 
these results shows that the orbital reduction factor k = 
0.89—0.85. Both the optical and paramagnetic results 
indicate covalent bonding. The effect of charge transfer 
is (1) to shield the nuclear charge and (2) to normalize the 
wave functions, Both these effects result in smaller 
Coulomb energy, hyperfine structure, and spin-orbit 
coupling constant. No distortions of octahedral symmetry 
have been found to within 10~* cm™', The static Jahn- 
Teller effect which predicts such a distortions is, there- 
fore, very small, (auth) 

5771 

PARAMAGNETIC RESONANCE SPECTRUM OF TRI- 
VALENT GADOLINIUM IN THE CUBK FIELD OF CAL- 
CIUM FLUORIDE. W. Low (Hebrew Univ., Jerusalem, 
Israel). Phys. Rev. 109, 265-71 (1958) Jan. 15. 

The paramagnetic resonance spectrum of Gd** in CaF, 
has been analyzed at 3 cm wavelength at room and liquid 
helium temperatures. The spectrum shows that the cubic 
symmetry is essentially preserved around the gadolinium 
ion. The fourth-order and sixth-order cubic field splitting 


parameter have been evaluated as c = +0.0185 + 0.0005 and 


d = —0.0004 + 0.0002 cm™, where the total ground-state 
splitting is 8c—2d. The g factor is g = 1.991 + 0.002. 
Various mechanisms causing the ground-state splitting of 
an § state in a cubic field are discussed. The preservation 
of cubic symmetry and the absence of association with 
vacancies or interstitial ions can be explained by a stabili- 
zation of the complex by the spherical charge distribution 
of the S ion and an effective strong crystalline field. (auth) 


5772 


HYPERFINE STRUCTURE MEASUREMENTS ON PLUTO- 
NIUM-239. J.C. Hubbs, R. Markus, W. A. Nierenberg, 
and J. L. Worcester (Univ. of California, Berkeley). 
Phys. Rev. 109, 390-8(1958) Jan. 15. 

~The atomic hyperfine structure of Pu*®® has been in- 


vestigated by the atomic-beam magnetic resonance method. 


Research has centered about a relatively highly populated 
electronic energy level having unit angular momentum 
which is probably the first excited state of a ground-state 
term arising from the configuration (5f)* (6d)° (7s). 
Atomic and hyperfine structure constants for this level 
are found to be I= %, J = 1, &;= 1.4975 = 0.0010, Av = 
7.683 + 0.060 Mc/sec. From the measured hyperfine 
structure separation and 5f wave functions derived from a 
Hartree relativistic calculation, the nuclear magnetic 
moment is inferred to be +0.02 nm under the assumption 
that the J = 1 level under investigation arises from a pure 
'F term belonging to the configuration (5/)*. (auth) 

5773 


ATTEMPT TO DETECT THE LYMAN a LINE OF THE 
‘POSITRONIUM ATOMIC SPECTRUM. R. L. Brock and 


J. F, Streib (Univ. of Washington, Seattle). Phys. Rev. 
109, 399(1958) Jan. 15. 


An unsuccessful attempt to observe the 2430-A Lyman, 
line of the positronium atom is described. The constrye- 
tion of the source was based on the assumption that ogg,- 
sionally a slow positron at the surface of a metal wil] 
capture an electron to form an excited positronium atom 
which will emerge and radiate. (auth) 

5774 

ON THE TRUE SHAPE OF X-RAY SPECTRA. M.A, 
Blokhin (Rostov State Univ.). Soviet Phys. (Doklady) 1, 
145-8(1956) Mar.-Apr. 

A method for obtaining the true shape of x-ray spectra 
was developed for the particular case of dispersive dis- 
tortions, The method is of value in the correction of the 
shape of the spectrum for the distortion introduced by the 
outside level of the atom and in showing the correct shape 
of the energy dependence of the density of states n(E)p(g) 
where p(E) is the probability of the corresponding transi- 
tion. (J.S.R.) 


5775 

INSTRUMENTAL DISTORTION OF X-RAY SPECTRA, 
M. A. Blokhin (V. M. Molotov State Univ., Rostov on Don), 
Soviet Phys. (Doklady) 1, 165-8(1956) Mar.-Apr. 
~This paper was previously abstracted from the original 


language and appears in NSA, Vol. 10, as abstract No, 
9703. 


Theoretical Physics 


5776 AFOSR-TN-57-683 
Paris. Ecole Normale Supérieure. Laboratoire de 

Physique. 

NUCLEON-NUCLEON SCATTERING AT HIGH ENERGY, 
Technical Note No, 7. M. Gourdin. [1957]. 34p. Con 
tract AF61(514)-1060. (AD-136678). 

The nucleon-nucleon scattering and polarization experi- 
ments cannot be explained by a simple local potential, This 
method gives good results in the low energy domain, But 
between 0 and 300 Mev, for example, it is well known thi 
the Schrédinger equation is inadequate. It is necessary, a 
high energies, to use a completely covariant formulation 
for two body systems—the Bethe and Salpeter equation-in 
order to take into account relativistic corrections, Witha 
analytic continuation of the scattering amplitude for the 
imaginary values of relative time (or relative energy), we 
can generalize the method of partial waves to a four di- 
mensional euclidian problem, It is shown that, in the 
simplified case of spinless particles (Klein-Gordon parti 
cles), the physical phase shifts corresponding to a given 
value of the orbital angular momentum are easily obtained 
For the more realistic case of spin '4 particles (Dirac 
particles) it is possible to calculate the differential cross 
section. Explicit solutions are obtained with an approxi 
mate method of resolution for the integral equations, 
Further, one can determine the value of the coupling com 
stant that gives the correct experimental neutron-protoa 
singlet scattering length, in the case of the “‘ladder 
approximation.’® The 'S phase shift, calculated for various 
values of the energy, exhibits a change of sign in the energ 
region of 140 Mev, This result is in agreement with the 
experiments and the “hard core’ theory of Levy. (auth) 


5777 CERN-58-1 
European Organization for Nuclear Research, Geneva. 
GT-—F INTERFERENCE TERMS IN PARITY EXPERI- 
MENTS. A, Lundby, J. P. Stroot, and B, Leontic, Jan. 
31, 1958. 

It is shown that the GT-F interference term may have# 
different sign with respect to the GT term according © 
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whether one measures the f-ray distribution around 
oriented nuclei or 6~y circular polarization correlations, 


(.8.R.) 


5778 NP-6592 

Rio de Janeiro. Centro Brasileiro de Pesquisas Ffsicas. 
NOTE ON THE INTERACTION OF ELEMENTARY PAR- 
TICLES. J. Leite Lopes. Sept. 5, 1957. 17p. (Notas 
de Fisica, Vol. III, No. 24). 

The Chew static model of meson theory predicts transi- 
tion probabilities for the capture of y mesons by nuclei 
about twenty times smaller than the experimental data. 
This seems to indicate that the interaction of muons with 
nucleons is probably not the result of a direct coupling of 
these particles with the pion field. The data are consistent 
with a Fermi direct coupling of muons with nucleons, The 
quality of the couplings is discussed. The triangle of 
interactions among nucleons, muons, and electrons can be 
extended to encompass a presumable coupling of leptons 
with pairs of hyperons with the same strangeness quantum 
number. This implies a beta decay of hyperons with rate 
of the same order of magnitude as that of the neutron. 
The « decay of K mesons through closed loops is dis- 
cussed, It requires the assumption of a further coupling 
of muons and of electrons with pairs of baryons with 
different strangeness. The absence of the beta decay of 
K mesons can be accounted for. One obtains, however, a 
beta decay rate for the A, which is about 3% of the ob- 
served decay rate, for a Fermi scalar coupling. The 
possible interactions are discussed. (auth) 


5779 
BROWNIAN MOTION OF A MIRROR IN SUPERFLUID 


HELIUM. Nandor L. Balazs (Univ. of Chicago, Il.). Phys. 


Rev. 109, 232-4(1958) Jan. 15. 
This paper treats the Brownian motion of a mirror sus- 


here presented is expanded in terms of individual-particle 
states with quantum numbers nljm, a number of effects 
can be studied, concerning the deformed core, that were 
previously inaccessible, In the first place, the Pauli 
exclusion principle is found to suppress partially the 
collective deformation. Calculations show that the Y, 
mode of deformation, for example, is suppressed by 

about 28% for a typical heavy nucleus, Secondly, the 
contribution of the individual nucleon excitation energies 
to the over-all energy of the Y, mode of deformation is 
found to make the nucleus considerably more rigid against 
collective deformation of this type than is indicated by 
considering the core to be a liquid drop with a surface 
tension given by the semiempirical binding energy 
formula, Finally, a method is outlined, using the definition 
of nuclear surface here presented, for obtaining a self- 
consistent static wave function by means of a rough analog 
to the Hartree-Fock procedure. (auth) 


SINGLE CONFIGURATION ANALYSIS OF Li®, William T. 
Pinkston (U. S. Naval Ordnance Lab., Silver Spring, Md.) 
and James G. Brennan (Catholic Univ., Washington and 

U. 8. Naval Ordnance Lab., Silver Spring, Md.). Phys. 
Rev. 109, 499-504(1958) Jan. 15. 

~The energy level and static moment data of Li® are 
analyzed in terms of the intermediate coupling model with 
the usual assumption of a (1s)‘ (1p)? configuration, The 
matrix elements of the central, spin-orbit, and tensor 
forces are derived from the data. The potential implied 
by the data has a central force strength which is larger 
than that expected from the two-nucleon analysis and has 
a different spin dependence. The tensor part of the poten- 
tial is found not to be necessary for a satisfactory energy- 
level structure, and an extremely weak tensor force is 
called for by the small quadrupole moment. The magnetic 


pended in a phonon or photon gas. It is shown that the prop- moment is too large by about six percent. An extensive 
erties of the medium, such as the statistics and the tempera- numerical study has been made of two-body potentials 
ture dependence of the excitation concentration, influence the with parameters adjusted to give the correct binding en- 


mean square Fourier amplitudes of the motion of the mirror. ergy and quadrupole moment to the deuteron and no 


(auth) 


5786 

NUCLEAR POTENTIAL AND SYMMETRY ENERGY. 
G. R. Satchler (Univ. of Michigan, Ann Arbor). Phys. 
Rev, 109, 429-33(1958) Jan. 15. 

A quadratic dependence on momentum is assumed for 
the two-nucleon interaction energy in the independent- 
particle model, and is used in a study of the nuclear bind- 
ing energy and symmetry energy. The corresponding 
optical potentials for elastic nucleon scattering are dis- 
cussed, The semiempirical interaction used is compared 
with the two-body potentials commonly used in shell- 
model calculations. These are found to be inadequate. 
(auth) 

5781 

COLLECTIVE MOTION IN A MODIFIED SHELL MODEL. 
Arnold Russek (Univ. of Connecticut, Storrs). Phys. Rev. 
109, 487-98(1958) Jan. 15. 

Under certain conditions it is possible to ascribe an 
approximate nuclear surface to an independent-particle 
tuclear wave function, thereby achieving a means with 
which to describe the collective coordinates of a nuclear 
wave function that is expanded in terms of independent- 
Particle states. By using this concept, a modification of 


the shell-model wave function is constructed which exhibits 


Properties of collective motion, The collective aspects of 
the model are quite similar to the spheroidal-core model 
of Rainwater except that the core deformations are not 
restricted to zero- and second-order spherical harmonics. 
However, since the wave function for the deformed core 


simultaneous fit of the lithium energy levels and quad- 
rupole moment seems possible. (auth) 
5783 
REPRESENTATIONLESS FORMALISM IN THE FIELD 
THEORY OF FIXED NUCLEONS. H. Ekstein, J. Swihart, 
and K. Tanaka (Argonne National Lab., Lemont, I1l.). 
Phys. Rev. 109, 557-66 (1958) Jan. 15. 

The usual approach to field theory, in which state vectors 
are expanded in terms of eigenvectors of Hy, is known to 
be inconsistent for point particles. An alternative method, 
in which only quantities bilinear in physical state vectors 
are considered, avoids this inconsistency. For the simplest 
case, the fixed point nucleon interacting with scalar charge- 
symmetric mesons, meaningful equations without infinite 
renormalization constants are obtained, and expansion in 
terms of the renormalized coupling constant f gives finite 
observables of one type. Observables ‘‘of the second kind,’’ 
such as the interaction energy with an external field, can- 
not be defined as power series in f, but as limits of the 
quotients of two power series in f. The method is applied 
to the calculation of the magnetic nucleon moment in the 
static cutoff model with pseudovector coupling. Third and 
fifth approximations are calculated, and satisfactory con~ 
vergence seems to prevail. The results are in agreement 
with experiments for the vector part of the moment, but the 
scalar part cannot be calculated on this model. (auth) 


5784 


SPACE-GROUP OPERATIONS AND TIME-REVERSAL FOR 
A DIRAC ELECTRON IN A CRYSTAL FIELD. D. F. 
Johnston (Atomic Energy Research Establishment, Harwell, 
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Didcot, Berks). Proc. Roy. Soc. (London) A243, 546-54 
(1958) Feb. 11. 

It is shown in the first part how the basic formalism of 
the theory of spin-orbit coupling in the band theory of 
crystals can be deduced at once from the Dirac equation 
without the usual ambiguities over improper rotations 
associated with the formalism based on the Pauli- 
Schrédinger equation. In the second part it is shown that 
the original proofs of the time-reversal theorems given 
by Wigner are unnecessarily complicated. (auth) 


5785 

COVARIANT SOLUTIONS OF THE BETHE-SALPETER 
EQUATION. H. 8. Green and §. N. Biswas (Univ. of 
Adelaide, 8. Australia). Progr. Theoret. Phys. (Kyoto) 
18, 121-38(1957) 

~~A fully covariant investigation is made of the Bethe- 
Salpeter equation for a pair of nucleons, with pseudo- 
scalar interaction, The “ladder” approximation is 
adopted, but pair creation and nucleonic recoil are ac- 
counted for exactly. Matrix solutions are obtained, with 
varying degrees of explicitness, for instantaneous and 
delayed interaction, vanishing and non-vanishing meson 
mass, and for vanishing and non-vanishing total energy. 
Important properties are disclosed which are either 
obscured or do not appear at all in nonrelativistic approxi- 
mation, First the Bethe-Salpeter equation is reduced to a 
pair of coupled differential equations in which the Dirac 
matrices appear only in the coupling. In the instantaneous 
interaction approximation, these can be reduced to a single 
covariant equation in a single variable showing the radical 
influence of nucleon recoil on pair effects. When the in- 
stantaneous interaction approximation is discarded, new 
features appear. There is a discrete infinity of stable 
states corresponding to each one of the non-relativistic 
theories, requiring a new quantum number for their 
enumeration, Jastrow’s hypothesis of a repulsive “‘core” 
interaction is rigorously established, and the singularity 
is isolated, It is shown how to obtain solutions corre- 
sponding to states of higher angular momentum from those 
with J = 0, making use of the relativistic quantum enumer- 


ation, The conclusion is drawn that the relativistic quantum 


number is a property of the state of any pair of interacting 
particles, and its possible connection with the ‘‘strange- 
ness’’ number is discussed. (auth) 


ON THE THEORY OF THE UNSTABLE PARTICLE IN 
LEE’S MODEL. Kunio Naito (Osaka Univ.). Progr. 
Theoret, Phys. (Kyoto) 18, 200-8(1957) Aug. 

In Lee’s model of the renormalizable field some investi- 
gations are made on the possibility of choosing the mass 
m, of a physical V particle to be larger than the sum of 
the masses of an N and a @ particle (namely, the case 

> m, + #). If the mass my, of a bare V particle is 

chosen to be larger than some particular value, it seems 
to be possible to describe an unstable V particle by Lee’s 
model without any inconsistency, and to give a prescrip- 
tion for the renormalization of such an unstable particle. 
In this argument a method is used which is somewhat 
similar to that used in the theory of a decay. Finally a 
brief discussion is made on the anomalous states. (auth) 


5787 


SOLUTIONS OF THE BHABHA EQUATION FOR A FREE 
PARTICLE. F. E. Prieto. (National Univ. of Mexico). 
Rev. mex. fis. 6, 165-184(1957) Oct. (In Spanish) 
Equations are developed for particles with two different 
states of mass and spin. Of the twelve independent solu- 
tions, four correspond to states of spin ‘4, and eight to 
states of spin 4. The twenty component solutions are ex- 


pressed as five reactions, and the components of these 

reactions are linear combinations of free particle soly- 

tions in the Dirac equation. (tr-auth) 

5788 

THE RELATIVISTIC KINETIC EQUATION. S. T. Beliaey 

and G. L. Budker. Soviet Phys. (Doklady) 1, 218-22(1956) 

Mar.- Apr. 

5789 

SOME PROBLEMS RELATED TO THE STATISTICAL 

THEORY OF MULTIPLE PRODUCTION OF PARTICLES, 

V. M. Maksimenko and I. L. Rozental’ (Academy of Sci- 

ences, USSR). Soviet Phys. JETP 5, 546-51(1957) Noy, 
The exact values of the statistical weights of a system 

consisting of N particles of arbitrary masses are com- 

puted by taking into account the laws of conservation of 

energy and momentum. The solution is expressed as a 


series expansion in terms of the ratio v, = =! (M is the 


mass of the particle and E, is the total energy of the sys- 
tem). Since the obtained series converges slowly, another 
expansion in the form of a power series of the total kinetic 
energy of the system to the total mass of the heavy par- 
ticles has been obtained for values of v,; which are close 
to unity. (auth) 

5790 

NONLINEARITY OF THE FIELD IN CONFORMAL RECI- 
PROCITY THEORY. A. Popovici. Soviet Phys. JETP 5, 
642-51(1957) Nov. 

The first version of Born and Infeld’s nonlinear electro- 
dynamics and the variability of the gravitational constant 
are deduced from the conformally covariant gravitational 
equations derived from a certain generalized reciprocity 
law which is based on group theory and yields a nonlocal 
field theory. A correspondence principle is established 
between relativity theory and réciprocity theory. (auth) 
5791 
MOMENT OF INERTIA OF A SYSTEM OF INTERACTING 
PARTICLES. A. 8S. Davydov and G. F. Filippov (Moscow 
State Univ.). Soviet Phys. JETP 5, 676-84(1957) Nov. 

The problem of singling out the collective degrees of 
freedom of a system consisting of N interacting particles 
is considered. It is shown that for some special states of 
internal motion, the energy of the system in the center of 
mass system can be represented as the sum of the energy 
of internal motion and the rotational energy. The concept 
of the moment of inertia of a system of N interacting par- 
ticles is introduced. (auth) 

5792 

EXCITATION OF ROTATIONAL STATES IN THE INTER- 
ACTION BETWEEN NEUTRONS AND NUCLEL V. N. 
Gribov. Soviet Phys. JETP 5, 688-96(1957) Nov. 

The excitation of rotational states in nuclei by neutrons 
is studied in the energy range from the threshold up to 
1.5 to 2 Mev. (auth) 

5793 

COVARIANT EQUATION FOR TWO ANNIHILATING PAR- 
TICLES. A. L Alekseev (Moscow Inst. of Engineering and 
Physics). Soviet Phys. JETP 5, 696-704(1957) Nov. 

The functional-derivative technique is used to investi- 
gate the annihilation (or production) of two interacting par 
ticles which may also exist in a bound state. Covariant 
equations have been found for the Green function (prob- 
ability amplitude) which describes the annihilation of an 
electron and a positron into two quanta as well as for the 
Green function of the reverse process. The equations thus 
obtained have been used to solve the problem of interaction 
between the electron and positron during pair production 


(or annihilation) with account of radiative corrections. (aut) 
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5794 
ROMOTIVE FORCES IN A LOCALIZED PLASMA 


— ELECTROMAGNETIC FIELD OF A PLANE 

WAVE. V. V. Iankov (Academy of Sciences, USSR.). 

soviet Phys. JETP 5, 753-4(1957) Nov. 

When the field of a plane wave is impressed on a 

jealized plasma, there arise both a radiation pressure in 
the direction of the wave motion and ponderomotive forces 
tending to produce a deformation of the plasma, The 

gature of these forces is explained for the special case 
where the wavelength is much larger than the linear di- 
mensions of the region of localization. (J.S.R.) 


5795 

MOTION OF A RAREFIED PLASMA IN A VARIABLE 
MAGNETIC FIELD. la. P. Terletskii (Moscow State Univ.). 
Soviet Phys. JETP 5, 755-6(1957) Nov. 

~Fquations for the motion of a rarefied plasma in a vari- 
able magnetic field are derived for two simple cases with 
axial symmetry: (1) The magnetic field is directed along 
the axis of symmetry and is generated by sources situated 
on the outside of a cylinder, and (2) the magnetic field is 
generated by an axially symmetrical current directed 
parallel to the axis. (J.S.R.) 

579% 

APPLICATION OF A RENORMALIZED GROUP TO DIF- 
FERENT SCATTERING PROBLEMS IN QUANTUM ELEC- 
TRODYNAMICS. V. Z. Blank (Moscow State Univ.). Soviet 
Phys. JETP 5, 759-61(1957) Nov. 


5797 
ON THE SECOND APPROXIMATION IN THE PROBLEM 
OF SLOW NEUTRON SCATTERING BY BOUND PROTONS. 
A. 8. Davydov and D. M. Mel’nichenko (Moscow State Univ.). 
Soviet Phys. JETP 5, 769-70(1957) Nov. 

The question of convergence of the second approximation 
in the problem of slow neutron scattering g(E~0) by a 
proton bound in a molecule of mass M is investigated. By 
the use of wave functions for real molecules, a finite result 
was obtained. (J.S.R.) 
5798 
QUADRUPOLE MOMENTS AND ZERO- POINT SURFACE 
VIBRATIONS OF AXIALLY SYMMETRICAL NUCLEI. 
A, 8. Davydov and G. F. Filippov (Moscow State Univ.). 
Soviet Phys. JETP 5, 773-5(1957) Nov. 


Tritium and Tritium Compounds 


5799 

VAPOUR PRESSURE OF TRITIATED WATER. A. H. 
Price (Atomic Weapons Research Establishment, Alder- 
maston, Berks). Nature 181, 262(1958) Jan. 25. 


The determination of the vapor pressure of HTO in the 
range 25 to 80°C is reported. This pressure was found to 
be less than that of H,O up to 80°C, and extrapolation 
indicates that HTO’s boiling point is greater than that of 
H,O. The molar heat of vaporization of HTO is found to be 
10.9 keal. (M.H.R.) 


Uranium and Uranium Compounds 


5800 ANL-5736 

Argonne National Lab., Lemont, Ill. 

IRRADIATION OF URANIUM-— FISSIUM ALLOYS AND 
RELATED COMPOSITIONS. Work Performed: 1956. K. F. 
Smith. Sept. 1957. 55p. Contract W-31-109-eng-38. 
$1.50(OTS). 

Irradiation results in the range near '/,% burnup and 500 
to 600°C are presented for U-fissium and U-Mo alloys. 
Under these conditions both classes of alloys show quite low 
growth coefficients and volume increases, with a few ex- 
ceptions. Water quenching either alloy from 850°C is shown 
to be unsatisfactory. The effect of an axial hole for relief 
of fission gases appears to be inconclusive. Surface con- 
dition of irradiated U-base alloys appears to be not quite as 
good as that for U-20 wt. % Pu base alloys. (auth) 

5801 

RESONANCE ABSORPTION IN HOMOGENEOUS MIX- 
TURES. K. T. Spinney (Brookhaven National Lab., Upton, 
N. Y.). J. Nuclear Energy 6, 53-65(1957). 

The problem of calculating resonance absorption proba- 
bilities in homogeneous mixtures of uranium and hydrogen 
is discussed. Quantitative results are presented of the 
absorption in individual uranium resonances as computed 
by various approximate methods and these are compared 
with numerical solutions of the exact expression. The 
calculations, which are for a 1:1 atomic ratio, make use 
of experimental data now available for the first eighteen 
resonances in uranium and include the effects of Doppler- 
broadened cross sections. A new “‘modified” narrow 
resonance approximation is derived which is shown to give 
considerably greater accuracy over most of the energy 
range. Results are also included for non-Doppler- 
broadened cross sections and for mixtures diluted with 
more hydrogen. (auth) 

5802 

FISSION CROSS-SECTIONS AS A FUNCTION OF NEUTRON 
ENERGY. IIL URANIUM-233. J. E. Sanders, B. T. Price, 
and R. Richmond (Atomic Energy Research Establishment, 
Harwell, Berks, Eng.). J. Nuclear Energy 6, 114(1957). 

The observed values of the fission cross section for U**, 
normalized to unity at 0.0253 ev, are shown. An analysis 
of the first three resonances is given. (J.S.R.) 
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